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Executive Summary

This document presents the interim human health risk assessment (HHRA) for exposures to asbestos
under post-construction conditions at Operable Unit 2 (OU2) for the Libby Asbestos Superfund Site.
This HHRA summarizes the results of the 2012 post-construction outdoor air investigation at 0U2,
and uses these data to estimate the residual exposure and risk from inhalation of asbestos. Once the
site-wide risk assessment has been completed the selected remedy for OU2 will be revaluated.

ES.1 Site Description

Libby is a community in northwestern Montana that is located near a former open-pit vermiculite
mine. Vermiculite from this mine contains varying concentrations of a form of asbestos referred to as
Libby amphibole (LA). OU2Z includes areas that were affected by contamination released from the
former W.R. Grace Screening Plant. Subareas within OU2 include the former Screening Plant (Subarea
1), the Flyway (Subarea 2), a privately-owned property (Subarea 3), and the Rainy Creek Road
frontages (Subarea 4) (Figure ES-1).

ES.2 Basis for Concern

Historical mining, milling, and processing operations, as well as bulk transfer of mining-related
materials, tailings, and waste to locations throughout Libby Valley, are known to have resulted in
releases of vermiculite and LA-containing wastes to the environment. Due primarily to a concern for
risk of adverse effects in humans from inhalation exposure to LA, the U.S. Environmental Protection
Agency (EPA) listed the Libby Asbestos Superfund Site on the National Priorities List in October 2002.

Vermiculite was transported from the mine to OU2 by truck, sorted, and bulk material stored in two
sheds at the facility. Because of concerns for exposure of humans to asbestos at 0U2, EPA has
conducted extensive actions to remove the mine-related waste materials and contaminated soils at
this OU. With the exception of three areas located in the Flyway along the Kootenai River and near the
Highway 37 right-of-way (ROW), surface soils have been remediated over almost the entire area of
0U2. This HHRA will be used by EPA to determine whether additional actions are needed at OU2 to
ensure remedy protectiveness from potential LA exposure.

ES.2.1 Outdoor Air ABS Investigation

The purpose of the 2012 sampling investigation was to collect data to support a post-construction risk
assessment to assist in the evaluation of effectiveness of the remedy. The sampling investigation
included the collection of personal air samples under conditions simulated to mimic the types of
activities and exposures that may occur in the OU2 Flyway. This type of sampling is referred to as
“activity-based sampling” or ABS.

Under current site conditions, a range of different human receptors may be exposed to contaminants
in OU2. Because not all possible scenarios can be evaluated the exposure scenarios chosen to be most
representative of soil-disturbing activities at OU2 are potential exposures to Montana Department of
Transportation (MDT) workers that mow the ROW in the Flyway and individuals that may recreate or
trespass (either intentionally or inadvertently) along the Kootenai River bank in the Flyway.

CDM
Smith ES-1
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For the mowing ABS scenario, an actor wearing a personal air monitor mowed the ROW using a walk-
behind rotary mower making four passes over the ROW. A total of three mowing ABS events were
performed in the summer of 2012 separated in time by one week. No LA structures were observed in
any of the mowing ABS air samples that were collected as part of this investigation.

For the hiking ABS scenario, two actors wearing personal air monitors hiked along the river frontage
stopping at obvious areas of river access when encountered. A total of three hiking ABS events were
performed in late August 2012. No LA structures were observed in any of the hiking ABS air samples
that were collected as part of this investigation.

In addition to collecting air samples, sampling team members continually inspected the ground
surface within the ABS area for the presence of visible vermiculite throughout the duration of the ABS
activity. No visible vermiculite was observed in either the mowing or hiking ABS areas.

A data adequacy evaluation of the data collected as part of the OU2 post-construction ABS
investigation showed that results were of acceptable quality, and considered to be reliable and
appropriate for their intended use.

ES.2.2 Exposure Assessment

Two areas within the Flyway were evaluated in this HHRA - the Highway 37 ROW and the Kootenai
River frontage. Portions of these areas have not been remediated and thus have the maximum
potential for exposure (i.e., “worst case”). Residual contamination remains at varying depths over a
considerable portion area of OU2. Institutional controls (ICs) have been developed to ensure the
protectiveness of the remedy; therefore, potential exposure pathways associated with exposure to
residual contamination at depth are considered incomplete and not evaluated in this HHRA. For the
ROW, the exposure population of primary interest is MDT workers that mow the vegetation along the
highway. For the Kootenai River frontage, the exposure population of primary interest is individuals
that may recreate or trespass (either intentionally or inadvertently) along the Kootenai River banks
within this frontage area. The principal exposure route of interest for both populations is inhalation of
outdoor air during disturbances of potential source materials (e.g., asbestos-contaminated soil)
(Figure ES-2).

EPA has not established default parameters that are applicable for the mowing and hiking scenarios of
potential concern in OU2. Therefore, for the purposes of this risk assessment, exposure parameters for
each exposure scenario were selected based on professional judgment to represent reasonable
maximum exposure values.

The exposure point concentration (EPC) utilized in the risk estimates was the sample mean for each
ABS area. No LA structures were observed in any mowing or hiking ABS samples; therefore, EPCs for
each exposure area were zero.

ES.2.3 Toxicity Assessment

Many epidemiological studies have reported increased mortality from cancer in workers exposed to
asbestos, especially from lung cancer and mesothelioma. Based on these findings, and supported by
extensive carcinogenicity data from animal studies, EPA has classified asbestos as a known human
carcinogen and an inhalation unit risk value for asbestos is reported in EPA’s Integrated Risk
Information System (IRIS).

ES-2
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Exposure to asbestos may induce several non-cancer affects in the lungs, heart, kidney, and immune
system. However, at present, there is no inhalation reference concentration available in IRIS for the
assessment of non-cancer risks from airborne asbestos exposure.

ES.2.4Risk Characterization

For both exposure scenarios, all ABS air samples were non-detect for LA. Hence, the resulting cancer
risks are also zero (Table ES-1). Since cancer risks are zero, these data show that exposures from post-
construction outdoor soil disturbances in OU2 are below a level of potential concern for both MDT
workers and recreational visitors/trespassers. ICs will be used to minimize potential risks posed to
people from LA remaining in subsurface soils and to ensure that the selected remedy is not damaged.

ES.2.5Uncertainty Assessment

Although EPA has used the best available science to evaluate potential risks from LA asbestos at 0U2,
there are number of sources of uncertainty in the risk calculations presented in this HHRA. Confidence
in quantitative estimates of potential risks to humans may be limited due to uncertainties in the
exposure and toxicity assessments. Most uncertainties are addressed by making assumptions or
deriving estimates that are intentionally conservative, and that are more likely to overestimate than
underestimate risks.

For the purposes of this HHRA, alternate risk estimates were calculated to address two key sources of
uncertainty. First, EPA has recently proposed draft LA-specific toxicity values for estimating both
cancer risks and non-cancer hazards. These toxicity values are currently being reviewed, but the draft
values were utilized in uncertainty assessment to provide an estimate of potential risks based on the
draft LA-specific toxicity values. Second, there is no EPA-approved method for calculating an upper-
bound concentration for asbestos datasets where all samples in the dataset are non-detect (i.e., have a
count of zero). The uncertainty assessment provided an estimate of potential risks based on a
conservative estimate of the “upper-bound” concentration on the true mean. These alternate risk
estimates showed that, even when risks were calculated based on the LA-specific toxicity values and
using upper-bound concentrations, both cancer and non-cancer risk estimates are below a level of
concern (Table ES-2). Thus, uncertainties in the HHRA are not likely to alter risk conclusions with
regard to potential asbestos exposures in OU2.

ES.3 Summary and Conclusions

There are several locations within Subarea 2 (Flyway) where soils have not been remediated. These
locations were the focus of the post-construction sampling investigation and risk assessment for OU2.
Risks were assessed for MDT workers that mow the ROW in the Flyway and for individuals that
recreate or trespass (either intentionally or inadvertently) along the Kootenai River bank in the
Flyway. Based on the data collected from the 2012 outdoor ABS sampling investigation, it is concluded
that risks from outdoor exposures at the Flyway are at or below EPA’s acceptable risk range, even
when based on upper-bound exposure estimates and the draft LA-specific toxicity values. The Site-
wide HHRA for the Libby Asbestos Superfund Site will include risk calculations for OU2 that are based
on the final LA-specific toxicity values. In addition, EPA will consider the total cumulative risks to
individuals in the final risk management decision process for the Libby Site.

CDM
Smith ES-3
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TABLE ES-1

ESTIMATED RISKS FROM MOWING AND HIKING
EXPOSURES IN OU2 (SUBAREA 2)

EPC Cancer
Scenario (PCME LA IUR )
s/cc) TWF (PCM sicc)” Cancer Risk
Mowing 0 0.00057 0.056 0E+00
Hiking 0 0.0023 0.11 0E+00

EPC = exposure point concentration

(s/cc)™ = risk per structures per cubic centimeter

IUR = inhalation unit risk
LA = Libby amphibole
PCM = phase contrast microscopy

PCME = phase contrast microscopy equivalent
s/cc = structures per cubic centimeter

TWEF = time-weighting factor

OU2 HHRA tables_9-13.xlsx\ Table ES-1




TABLE ES-2
ESTIMATED RISKS FROM MOWING AND HIKING EXPOSURES IN OU2 (SUBAREA 2)
BASED ON UPPER-BOUND EPCS AND LA-SPECIFIC TOXICITY VALUES

Cancer Non-Cancer
Upper-Bound
Scenario EPC TWF IUR . TWF RfC Non-Cancer
(PCME LA s/cc) - 7 | Cancer Risk - "
cancer (PCM S/CC) non-cancer (PCM S/CC) HQ
Mowing < 0.018 0.00012 0.17 < 4E-07 0.00014 | 0.00002 <01
Hiking < 0.0048 0.0010 0.17 < 8E-07 0.0011 0.00002 <03

(s/cc)™ = risk per structures per cubic centimeter
EPC = exposure point concentration

HQ = hazard quotient
IUR = inhalation unit risk
LA = Libby amphibole

PCME = phase contrast microscopy

PCME = phase contrast microscopy equivalent
RfC = reference concentration

s/cc = structures per cubic centimeter

TWEF = time-weighting factor

OU2 HHRA tables_9-13.xIsx\Table ES-2
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FIGURE ES-2
CONCEPTUAL SITE MODEL FOR CURRENT AND FUTURE INHALATION EXPOSURES TO ASBESTOS AT OU2
Libby Asbestos Superfund Site, Operable Unit 2
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Section 1 |

Introduction

1.1 Site Background

Libby is a community in northwestern Montana that is located near a former open-pit vermiculite
mine. Vermiculite from this mine contains varying concentrations of a form of asbestos referred to as
Libby amphibole (LA). The mine began limited operations in the 1920s and was operated on a larger
scale by the W.R. Grace Company (Grace) from approximately 1963 to 1990. Historical mining, milling,
and processing operations, as well as bulk transfer of mining-related materials, tailings, and waste to
locations throughout Libby Valley, are known to have resulted in releases of vermiculite and LA-
containing wastes to the environment.

Epidemiological studies revealed that workers at the mine had an increased risk of developing
asbestos-related lung disease (McDonald et al. 1986, 2004; Amandus and Wheeler 1987; Amandus et
al. 1987; Whitehouse 2004; Sullivan 2007). Additionally, radiographic abnormalities were observed in
17.8 percent (%) of the general population of Libby including former workers, family members of
workers, and individuals with no specific pathway of exposure (Peipins et al. 2003; Whitehouse et al.
2008; Antao et al. 2012; Larson et al. 2010, 2012a, 2012b). Although the mine has ceased operations,
historical or continuing releases of LA from mine-related materials could be serving as a source of
ongoing exposure and risk to current and future residents and workers in the area. The Libby
Asbestos Superfund Site (Site) was listed on the U.S. Environmental Protection Agency (EPA) National
Priorities List in October 2002.

For long-term management purposes, the Site has been divided into eight operable units (OUs)
(Figure 1-1). Operable Unit 2 (OU2) includes areas that were affected by contamination released from
the former Grace Screening Plant. Subareas within OU2 include the former Screening Plant (Subarea
1), the Flyway (Subarea 2), a privately-owned property (Subarea 3), and the Rainy Creek Road
frontages (Subarea 4) (Figure 1-2). The Kootenai Development Corporation Bluffs, located across the
Kootenai River from the former Screening Plant, was removed from OU2 and is now part of 0U4.

Because of concerns for exposure of humans to contamination in OU2, EPA has taken extensive actions
to remove the mine-related waste materials and contaminated soils at OU2. Exposure to the
contamination was largely mitigated by removal of surface soils and the extensive cap placed across
the OU2 site during removal activities prior to the Record of Decision (ROD), with the exception of two
isolated locations within the Flyway (Subarea 2), which were remediated in 2010. Residual
contamination remains at varying depths over a considerable portion area of OU2. The location of
protective covers and remedy components at OU2 is shown in Figure 1-3. Details of investigation and
remediation activities conducted at each OU2 subarea are provided in the Final OUZ Remedial
Investigation Report (EPA 2009), the OUZ2 Record of Decision (EPA 2010) and the Final Remedial Action
Report, Former Screening Plan and Surrounding Properties, Operable Unit 2 (EPA 2012a). Each subarea
is described briefly below.
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Section 1 e Introduction

1.1.1 Subarea 1: Former Screening Plant

The former Screening Plant is located approximately 5 miles northeast of Libby on the east side of the
Kootenai River (Figure 1-2). The area is approximately 21 acres in size, and is bordered by Highway
37 to the northeast, the privately owned property to the southeast, Flyway property to the south, and
the Kootenai River to the west. Subareas 1 and 4 are currently owned by the same private party and
are jointly referred to as the Parker Property. The Montana Highway 37 right-of-way (ROW) adjacent
to Subarea 1 is referred to as Montana Land Property.

From 1975 to 1990, the Screening Plant was used by Grace to screen mined vermiculite by size and
grade. The vermiculite was transported from the mine to the Screening Plant by truck, sorted, and
bulk material stored in two sheds at the facility. The vermiculite was then loaded onto a conveyor
system and transported across the Kootenai River to an unloading station.

From 1993 to 1999, the former Screening Plant was used as a fully-operational retail nursery business
(Raintree Nursery) where plants, flowers, and trees were grown, stored, and sold. The owners of the
property lived on the site in a one-story structure that served both as an office and a residence.

Due to the LA contamination associated with vermiculite from the mine, the former Screening Plant
has undergone extensive investigation and removal actions since EPA began emergency response
activities in Libby in 1999. All buildings in Subarea 1, including the former residence on the Parker
Property, were demolished in 2000 and 2001. Response activities have included the excavation and
removal of contaminated soils to a depth of about 3 to 4 feet in most areas. Most confirmation soil
samples contained LA (levels ranged from <1% to 8%), indicating that contamination remains at
depth. The remaining contaminated soil was covered with geotextile and then backfilled with clean
soil. Additional excavation was conducted along the northern portion of the Subarea 1 adjacent to the
Kootenai River; afterwards this area was covered with rip-rap and geotextile. Restoration included
placement, compaction, and grading of fill to provide adequate drainage. Other areas remediated in
Subarea 1 included areas along the lower reach of Rainy Creek and along the highway ROW.

The property is currently privately owned and is being used for residential purposes. The current

residence on the Parker Property was builtin 2010, after all removal activities within this subarea
were completed. It is anticipated that the property will continue to be used for residential and/or

commercial purposes.

1.1.2 Subarea 2: Flyway

The Flyway is comprised of approximately 19 acres located northeast of Libby, immediately south of
the former Screening Plant. The Flyway is bounded by Highway 37 to the northeast, a residential
subdivision to the south, the Kootenai River to the southwest, and the former Screening Plant and
private property to the north (Figure 1-2). The Flyway is accessed through a gated entrance to the
adjacent private property off Highway 37. The Flyway area includes the Highway 37 ROW, which is
adjacent to the west side of Highway 37. The ROW is used and maintained by Montana Department of
Transportation (MDT).

When owned by Grace, the Flyway housed a pump that was used during vermiculite mining
operations to convey water from the Kootenai River to the mine site. The pumphouse, located close to
the Kootenai River, has since been abandoned and the pump is no longer functional. The interior
insulation of this metal structure was removed and all parts of the building were washed. The empty
structure was left on-site for possible future use.

1-2
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Section 1 e Introduction

In 1999, when the EPA first visited the property, the Flyway was found to contain several vermiculite
piles. One portion of the property had been covered with imported fill material and it was suspected
that vermiculite-containing material had been moved from the former Screening Plant and used as fill
material to level parts of the Flyway where drainages existed. Following investigation work performed
as a part of the Libby emergency response, several soil removal activities were conducted (both by
Grace and EPA) for the Flyway and the Highway 37 ROW. Contaminated soil was removed to a depth
of 12 inches below ground surface (bgs) to a maximum depth of 4 feet bgs in many areas of the Flyway
(see Figure 1-3). Excavations were backfilled to grade using materials from a local EPA-approved fill
source and hydroseeded. There are several locations within the Flyway where soils have not been
remediated; these locations were the focus of the post-construction sampling investigation and risk
assessment for OU2 (see Figure 4-1).

The Flyway is currently vacant, undeveloped land and at this time, there are no plans to develop this
property.

1.1.3 Subarea 3: Private Property

Subarea 3 is a small section of the Wise property and consists of an approximate 1-acre parcel situated
between the former Screening Plant and the Flyway, and bordered by Highway 37 to the northeast
(Figure 1-2). The Highway 37 ROW adjacent to Subarea 3 is referred to as Montana Land Property. A
continuation of the ROW in the Flyway subarea, this ROW is also used and maintained by the MDT.

Under Grace’s ownership, the property was likely used for vermiculite mining-related activities, such
as the storage or staging of equipment and materials. In recent history, portions of the property were
used for equipment decontamination during remediation work at the former Screening Plant and the
Flyway (the property was vacant and not in use at the time of removal activities). The property was
subsequently evaluated by EPA and soil removal activities were conducted in 2005. Soil was removed
to a depth of 12 inches throughout Subarea 3. Confirmation soil samples were collected from the
excavation bottom to depths between 2 and 14 inches bgs. Of 17 confirmation soil samples collected,
one sample contained LA (<1%). Following excavation and confirmation soil sampling, the area was
restored by backfilling to grade using EPA approved fill sources and hydroseeded. The location of
protective covers and remedy components in Subarea 3 is shown in Figure 1-3.

The private property is currently vacant, undeveloped land. At this time, the owners have no plans to
develop this property.

1.1.4 Subarea 4: Rainy Creek Road Frontages

The Rainy Creek Road frontages are currently privately owned and lie immediately north and south of
Rainy Creek Road on the east (i.e., mine) side of Highway 37 (Figure 1-2). As noted above, Subareas 1
and 4 are currently owned by the same private party and are jointly referred to as the Parker
Property. The Highway 37 ROW adjacent to Subarea 4 is referred to as Montana Land Property. The
Rainy Creek Road frontages were evaluated by EPA and soil removal activities were conducted in
2004 and 2006. Removal activities consisted of approximately a 2-foot excavation along the ROW; the
excavation was backfilled using 18 inches of common fill and 6 inches of topsoil. All disturbed areas
were hydroseeded. In 2006, while excavating to repair a damaged water line at the north frontage, a
contractor observed vermiculite. The contaminated soil (40 cubic yards) was excavated, and the
damaged water line was repaired and surrounded with sand. The excavation was backfilled and
covered with topsoil. Figure 1-3 shows the location of protective covers and remedy components for
Subarea 4.
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Section 1 e Introduction

The Rainy Creek Road frontages are currently vacant, undeveloped land. It is anticipated that the
property will remain as such.

1.2 Purpose of This Document

This HHRA presents an interim evaluation of potential human health risks in OU2; the final risk
assessment for OU2 will be included in the Site-wide HHRA. This document summarizes the results of
the 2012 post-construction outdoor air investigation at 0U2, and uses these data to estimate the
residual exposure and risk from inhalation of LA. Specifically, results are used to evaluate potential
exposures to MDT workers that mow the ROW in the Flyway and individuals that may recreate or
trespass (either intentionally or inadvertently) along the Kootenai River bank in the Flyway. These
findings will be used by EPA to determine whether additional actions are needed at OU2 to ensure
remedy protectiveness from potential LA exposure.

1.3 Document Organization
In addition to this introduction, this report is organized as follows:

= Section 2 - The section presents a summary of the 2012 post-construction investigation of
outdoor air.

= Section 3 - The section presents results of the data quality assessment, including a summary of
program audits, modifications, data verification efforts, evaluation of quality control samples,
and overall data adequacy.

= Section 4 - The section presents a post-construction risk assessment for OU2.

= Section 5 - The section provides full citations for all analytical methods, site-related documents,
and scientific publications referenced in this document.

All referenced tables, figures, and appendices are provided at the end of this document (or are
providedelectronically).
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Section 2

Outdoor Air ABS Investigation Summary

Because the construction of the remedial action at OU2 has been completed, the purpose of the 2012
sampling investigation was to collect data to support a post-construction risk assessment to assist in
the evaluation of effectiveness of the remedy. Because Subarea 1 (former Screening Plant), Subarea 3,
and Subarea 4 (Rainy Creek Road frontages) are all privately-owned, and the owners opted not to
participate in post-construction sampling activities, the focus of the post-construction sampling
investigation was on Subarea 2 (Flyway) in areas that have not been remediated and thus have the
maximum potential for exposure ( i.e., “worst case”). Data were collected to evaluate potential
exposures to MDT workers that mow the ROW in the Flyway and individuals that may recreate or
trespass (either intentionally or inadvertently) along the Kootenai River bank in the Flyway.
Individuals may be exposed to LA that is released to air during activities in these areas. These
inhalation exposures may pose a risk of cancer and non-cancer effects.

The sampling investigation included the collection of personal air samples under conditions simulated
to mimic the types of activities and exposures that may occur in OU2. This type of sampling is referred
to as “activity-based sampling”, or ABS. These ABS air samples were analyzed for asbestos to provide
measured data of LA concentrations in ABS air.

Detailed information on the outdoor air study design and investigation-specific data quality objectives
(DQOs) are provided in the OUZ 2012 Post-Construction Activity-Based Sampling and Analysis
Plan/Quality Assurance Project Plan (SAP/QAPP) (EPA 2012b). An overview of the study design,
sampling and analysis methods, data reduction methods, and results for this investigation are
discussed in detail below.

2.1 Study Summary

2.1.1 Outdoor Activity Scenarios and Sampling Locations

Two ABS scenarios representative of activities that may take place in OU2 were evaluated as part of
this sampling investigation. Scenario 1 was conducted to determine possible exposures to MDT
workers that mow the ROW on the west side of Highway 37 (see Figure 2-1). The ROW has
approximately 1,500 feet of road frontage. Scenario 2 was conducted to evaluate possible exposure
levels to individuals that recreate (e.g., hiking) or otherwise trespass along river frontage in the
Flyway adjacent to the Kootenai River (see Figure 2-1). The river frontage within the Flyway is
approximately 2,100 feet.

2.1.2 Air Sample Collection and Analysis

2.1.2.1 Outdoor ABS Air Sampling

Outdoor ABS air samples were collected, handled, and documented in general accordance with site-
specific standard operating procedure (SOP) EPA-LIBBY-2012-10, Sampling of Asbestos Fibers in Air.
Because release of LA from soil to air is suspected to be diminished in cases where the soil moisture is
high, a field evaluation of soil moisture content was performed prior to all ABS events (see Section
2.1.3.2). If the mean soil volumetric water content (VWC) was greater than 50%, if rainfall in the past
36 hours exceeded % inch, or if site conditions were windy, ABS was not performed.
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Section 2 e Qutdoor Air ABS Investigation Summary

Mowing

The SAP/QAPP (EPA 2012b) provides a detailed description of the ABS script for the mowing ABS
scenario (Scenario 1). In brief, an actor (EPA contractor) wearing a personal air monitor mowed the
ROW using a walk-behind rotary mower. The type of mowing equipment used for the ABS differs from
the commercial mowers used by MDT workers, but because MDT had completed mowing activities at
the ROW for the season, and due to safety concerns for EPA contractors using MDT equipment, this
alternate mowing scenario was used. In addition, based on visual observations by EPA contractors of
mowing activities performed using different types of mowers, it appears that walk-behind mowers
have a higher potential for dust generation (and hence asbestos release) than riding mowers.
Furthermore, the operator of a walk-behind mower has a higher potential for exposure due to a
nearer proximity to the ground surface, thus it is expected use of a walk-behind mower would be
representative of the high-end of potential mowing exposures.

A total of three mowing ABS events were performed separated in time by one week. Mowing Event 1
was conducted during the afternoon on August 21, 2012; Event 2 and Event 3 were conducted during
the morning on August 31 and September 8, 2012, respectively. During each mowing ABS event, four
passes were made over an area of approximately 430 feet by 6 feet, taking 12-17 minutes to complete.
Photographs of an actor mowing the ROW and a view of the ROW are presented in Figure 2-2.

During each mowing ABS event, two replicate ABS air samples were collected - one with a high
volume pump and one with alow volume pump. The appropriate flow rate for each sampling pump
was optimized to achieve the highest sample air volume possible without causing the filter to become
overloaded. The high volume pump flow rate was 5.5 liters per minute (L/min) and the low volume
pump flow rate was 2.0 L/min. Only one of the two air filters for each ABS sample, either the high
volume or the low volume, was analyzed by transmission electron microscopy (TEM). Thus, a total of
six air filters were generated, three of which were analyzed and the other filters were archived. For
the mowing ABS scenario (Scenario 1), the target analytical sensitivity for the TEM analysis was 0.047
per cubic centimeter (cc)L.

Hiking

The SAP/QAPP (EPA 2012b) provides a detailed description of the ABS script for the recreational
visitor/trespasser hiking ABS scenario (Scenario 2). In brief, two actors (EPA contractors), each
wearing a personal air monitor, hiked along the river frontage stopping at obvious areas of river
access when encountered. Actors switched places (leading/following) every five minutes for a total
duration of 30 minutes. The ABS hiking events were conducted in late summer to maximize the
inclusion of locations that are seasonally submerged. However, some of the areas that are seasonally
submerged are also heavily vegetated which precluded access by the ABS actors to all portions of
these areas. Figure 2-3 shows actors performing the hiking ABS scenario.

A total of three hiking ABS events were performed. All three hiking ABS events were performed
sequentially on the morning of August 21, 2012, with each ABS event taking place along different
paths/routes, traversing both above and below the high water mark along the river frontage. During
each hiking ABS event, two replicate ABS air samples were collected for each actor - one with a high
volume pump and one with a low volume pump. However, only one of the two air filters for each ABS
sample, either the high volume or the low volume, was analyzed by TEM and the other samples were
archived. Thus, a total of 12 air filters were generated, six of which were analyzed and six were
archived. For the recreational ABS scenario (Scenario 2), the target analytical sensitivity for the TEM
analysis was 0.0058 cc'1.
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Section 2 e QOutdoor Air ABS Investigation Summary

2.1.2.2 Sample Documentation, Handling, and Custody Methods

All ABS air samples collected were identified with sample identification (ID) numbers that included an
investigation-specific prefix of “FA” (e.g., FA-00001) to designate that these samples were collected as
part of the Flyway ABS investigation. Data on the sample type, location, collection method, and
collection date of all samples were recorded both in a field logbook maintained by the field sampling
team and on a field sample data sheet (FSDS) designed to facilitate data entry into the Libby Scribe
project database (see Section 2.1.2.6). All samples collected in the field were maintained under chain
of custody (COC) during sample handling, preparation, shipment, and analysis. Field documentation is
provided in Appendix B.

2.1.2.3 Analytical Methods

ABS air filters were prepared for analysis by TEM in accordance with the direct preparation method
provided in International Organization for Standardization (ISO) method 10312:1995(E) (ISO 1995).
Two filters were collected for each ABS actor during each sampling event - a high volume filter and a
low volume filter. In all cases, the high volume filter was analyzed and the low volume filter was
archived.

Air samples were analyzed by TEM in basic accordance with the counting and recording rules
specified in SO 10312:1995(E) (ISO 1995), and the investigation-specific counting rule modifications
specified in the SAP/QAPP (EPA 2012b). In brief, when a sample is analyzed by TEM, the analyst
records the size (length, width) and mineral type of each individual asbestos structure that is
observed. The mineral type of each asbestos structure was determined by selected area electron
diffraction (SAED) and energy dispersive spectroscopy (EDS), and each structure was assigned to one
of the following four categories - LA, other amphibole-type asbestos (OA), chrysotile asbestos (CH), or
non-asbestos material (NAM). Attributes for all countable structures (including non-LA asbestos
types) were recorded on the laboratory bench sheets and the electronic results spreadsheets.

Examination of TEM grid openings continued until one of the analysis stopping rules is achieved. The
analytic stopping rules for the TEM analysis were specified in the SAP/QAPP (EPA 2012b). In all cases,
the air samples achieved the target analytical sensitivity.

2.1.2.4 Analytical Results

The concentration of asbestos in air in a given sample is given by:
Air Concentration (s/cc)=N-S
where:

N

Number of asbestos structures observed in the sample
S = Sensitivity (cc) for the sample

For air, the sensitivity is calculated as:

S = EFA
GO -Ago-V-1000-F
where:
S = Sensitivity for air (cc!)
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Section 2 e Qutdoor Air ABS Investigation Summary

EFA = Effective area of the filter (mm?)

GO = Number of grid openings examined

Ago = Area of a grid opening (mm?2)

\Y = Volume of air passed through the filter (L)

1000

Conversion factor (cc/L)

F = Fraction of primary filter deposited on secondary filter
(indirect preparation only)

For the purposes of estimating potential human health risks (see Section 4), the concentration of
asbestos in air must be expressed in units of phase contrast microscopy (PCM) structures per cubic
centimeter of air (s/cc). This is because the current risk models for estimation of risks from inhalation
exposure to asbestos (EPA 2008) is based on cumulative exposure expressed as PCM s/cc-yrs.
Estimates of concentration used in this report are based on the PCM-equivalent (PCME) structures
observed during the TEM analysis. In the PCM method (NIOSH 7400), a fiber is counted if it has a
length of 5 micrometers (um) or longer and an aspect ratio (length:width) of at least 3:1. Although
there is no thickness rule specified in the PCM method, particles thinner than about 0.25 pm are not
usually detectable by PCM. Hence, the TEM counting rules?! for PCME are: length > 5 pm, width = 0.25
um, aspect ratio = 3:1.

In this report, ABS air concentrations are reported as PCME LA structures per cubic centimeter (s/cc).

2.1.2.5 Results Reporting

Standardized data entry spreadsheets (electronic data deliverables, or EDDs) have been developed
specifically for the Libby project to ensure consistency between laboratories in the presentation and
submittal of analytical data. In general, a unique EDD has been developed for each analytical method
and each medium. Each EDD provides the analyst with a standardized laboratory bench sheet and
accompanying data entry form for recording analytical data. The data entry forms contain a variety of
built-in quality control functions that improve the accuracy of data entry and help maintain data
integrity. These spreadsheets also perform automatic computations of analytical input parameters
(e.g., sensitivity, dilution factors, and concentration), thus reducing the likelihood of analyst
calculation errors. The EDDs generated by the laboratories are uploaded directly into the Libby Scribe
project database.

2.1.2.6 Data Management

Sample and analytical electronic data are stored and maintained in the Libby Scribe project databases
that are housed on a local computer located at the TechLaw office in Golden, Colorado, which is
backed up daily to an external hard drive.

Because data for the Libby Site are maintained in multiple Scribe projects (e.g., analytical data are
managed in annual projects, field information is managed in a project separate from the analytical
information), the data have been combined into one Microsoft Access® database by CDM Smith. This
database is a compilation of tables from multiple Scribe projects. Raw data summarized in this report

1 Note that the PCME counting rule for width does not include an upper width cut-off of 3 um, per EPA (2008), because
particles wider than 3 pm are counted by PCM NIOSH 7400. Thus, to ensure comparability between the exposure
concentrations and the toxicity values, no upper width restriction is applied.
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Section 2 e QOutdoor Air ABS Investigation Summary

were downloaded from Scribe.NET on 4/22 /2013, into the Access database. A frozen copy of the
Access database is provided in Appendix A of this report. Any changes made to these Scribe projects
since this download will not be reflected in the Access database.

2.1.3 Soil Condition Evaluation
2.1.3.1 Visible Vermiculite Status

Because the ABS areas evaluated were representative of the extent of the exposure locations for each
receptor population, it is not necessary to try to utilize soil data to estimate ABS air concentrations for
unsampled locations. Thus, soil samples were not collected as part of this investigation. However,
during ABS efforts, sampling teams continually inspected the ground surface within the ABS area for
the presence of visible vermiculite throughout the duration of the ABS activity. Vermiculite from Libby
generally contains LA (EPA 2004). Consequently, the presence of visible vermiculite in soil at the
Libby Site has been taken as a potentially useful indicator of the presence of LA. A semi-quantitative
estimate (none, low, moderate, high) of the amount of visible vermiculite observed was documented
in the comments section of the FSDS, as well as within the field logbook.

2.1.3.2 Soil Moisture

In order to determine if soil conditions were appropriate to conduct ABS, soil moisture was measured
from 10 locations (0-3 inches below ground surface) within each ABS area using a soil moisture meter.
ABS activities were not performed if the mean VWC was greater than 50%, or if the VWC for any of the
measurement points was greater than 75%. The 10 soil moisture readings for each area were
recorded in the field logbook and the mean VWC was recorded on the ABS Property Background and
Sampling Form.

2.1.3.3 Vegetation Condition and Cover

A qualitative estimate of the extent of vegetative cover and vegetation condition of the ROW was
determined at the start of each mowing ABS event (Scenario 1) and recorded on the FSDS. Because the
hiking ABS (Scenario 2) was performed along hiking trails and paths where vegetation is expected to
be limited, estimates of vegetative condition and cover were not deemed necessary for this scenario.

The vegetative condition of the ABS area was qualitatively ranked as either poor, good, or lush.
Differences in the vegetative condition across the ABS area before and after the ABS were documented
on the FSDS. The extent of vegetative cover in the ABS area was assigned a score based on percentage
of coverage as follows:

Score Vegetative Cover Extent

1 less than 5 percent cover
2 5 to 25 percent cover

3 25 to 50 percent cover

4 50to 75 percent cover

5 more than 75 percent cover
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2.2 Results
2.2.1 ABS Air Results

Table 2-1 summarizes the LA results for outdoor air, stratified by outdoor activity. Detailed results for
all outdoor air samples are provided in Appendix C; raw grid opening- and structure-specific data are
available in the Access database (Appendix A). As shown, LA was not observed in any of the nine
outdoor ABS air samples that were collected as part of this investigation.

2.2.2 Soil Condition Results

Table 2-2 presents the soil VWC measurements for each ABS area. As shown, for the mowing ABS area,
individual point VWC values ranged as high as 12.4% (Event 1) with mean VWC below 7% for all
events. For the hiking scenario, because all three events occurred on the same morning, soil moisture
was recorded only once. Individual VWC values and ranged as high as 11% with a mean VWC of 5.7%.
These levels were well below the VWC thresholds established for conducting ABS.

No visible vermiculite was observed in either the mowing or hiking ABS areas. The field team assigned
a vegetative cover score of 5 for the mowing ABS area, indicating that more than 75% of the area was
covered with vegetation. However, the vegetation condition was rated as poor during all mowing ABS
events. No differences in the condition of vegetation were noted across the mowing ABS area. As noted
above, because the hiking ABS was performed along hiking trails and paths where vegetation is
expected to be limited, estimates of vegetative condition and cover were not deemed necessary for
this scenario.
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Data Quality Assessment

Data quality assessment (DQA) is the process of reviewing data to establish their quality and to
determine if any data limitations may influence result interpretation (EPA 2006). Data quality may be
evaluated by a variety of metrics. The following sections describe the quality assurance (QA)
procedures and quality control (QC) measures that were employed during the OU2 sampling
investigation to ensure resulting data were of high quality. The adequacy of the data is also evaluated
with respect to the quality metrics and DQOs established in the SAP/QAPP (EPA 2012b).

3.1 Oversight

3.1.1 Field Surveillance

Field surveillances consist of periodic observations made to evaluate continued adherence to
investigation-specific governing documents. Field surveillance was conducted during this sampling
investigation on August 21, 2012, by CDM Smith. This surveillance reviewed ABS activities for the first
mowing event and all three hiking events, including sampling preparation, site reconnaissance, soil
moisture testing, global positioning system (GPS) point collection, equipment calibration and
decontamination procedures, and personal protective equipment (PPE). In addition, a review of field
documentation, including field logbook entries, FSDS forms, and ABS area sketches was performed.

The results of this field surveillance are summarized in the Field Surveillance Report (CDM Smith
2012a). In brief, the surveillance concluded that the field team was well-prepared to execute field
activities in an efficient manner. Three deficiencies were noted with respect to performance of soil
moisture testing using the “hand squeeze appearance method”, the lack of documentation for the lot
blank, and the lack of field logbook documentation of names and company affiliations of the field team
members. These deviations were either documented in a Libby field record of modification (ROM)
form (see LFO-000169) or rectified immediately in the field. No deficiencies were observed the day of
the surveillance that would be expected to negatively impact the collected ABS air data.

3.1.2 LaboratoryAudits

Laboratory audits are conducted to evaluate laboratory personnel to ensure that samples are handled
and analyzed in accordance with the investigation-specific documents and analytical method
requirements (or approved Libby laboratory modification forms) and that reported analytical results
are correct and consistent. All aspects of sample handling, preparation, and analysis are evaluated. If
any issues are identified, laboratory personnel are notified and retrained.

A series of laboratory audits were performed in May-September of 2012 to evaluate all of the Libby
laboratories. Detailed audit findings for each laboratory are documented in separate laboratory-
specific audit reports (Shaw Environmental & Infrastructure Group [Shaw] 2012a-f). No critical
deficiencies were noted during the 2012 laboratory audits that would be expected to impact data
quality for TEM analyses.
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3.2 Modifications

During any sampling investigation, deviations from the original SAP/QAPP may occur and/or it may
be necessary to modify procedures identified in the original SAP/QAPP to optimize sample collection.
At the Site, all field and laboratory modifications are recorded in site-specific modification forms.
These forms provide a standardized format for tracking procedural changes in sample collection and
analysis and allow project managers to assess potential impacts on the quality of the data being
collected.

Appendix D provides copies of all applicable modifications associated with this investigation.

As noted above, one Libby field ROM (LFO-000169) was instituted for the OU2 post-construction ABS
investigation following the completion of the field surveillance. None of the deviations identified in
this field ROM are expected to negatively impact data quality or usability. No laboratory modifications
were instituted for analyses conducted in support of this investigation.

3.3 Data Review and Verification

The Libby Scribe project databases have a number of built-in quality control checks to identify
unexpected or unallowable data values during upload into the database. Any issues identified by these
automatic upload checks were resolved by consultation with the field teams and/or analytical
laboratory before entry of the data into the database. After entry of the data into the database, several
additional data verification steps were taken to ensure the data were recorded and entered correctly.

In order to ensure that the database accurately reflects the original hard copy documentation, all data
downloaded from the database were examined to identify data omissions, unexpected values, or
apparent inconsistencies. In addition, 10% of all samples and analytical results underwent a detailed
verification. In brief, verification involves comparing the data for a sample in the database to
information on the original hard copy FSDS form or the original hard copy analytical bench sheets for
that sample. A summary of the data verification effort and findings is presented below.

Hard copy FSDS forms were reviewed in accordance with Libby-specific SOP EPA-LIBBY-11 for two
ABS air samples. One non-critical issue was identified; the Personnel Task (i.e., hiking, mowing)
recorded on the FSDS form was not entered in the project database. This issue was resolved by field
personnel and the necessary corrections were made to the project database.

In addition, the TEM analysis results for these ABS air samples were reviewed in accordance with
Libby-specific SOP EPA-LIBBY-09. One discrepancy was identified; the analysis achieved an even
lower analytical sensitivity than was required (i.e., the analysis achieved a sensitivity of 0.0058 cc'!
when only 0.047 cc'! was actually required). No negative data quality implications were associated
with this discrepancy. One non-critical issue was identified in which the analyst name on the
benchsheet was incorrectly transferred to the EDD. This issue was resolved by the analytical
laboratory, the necessary correction was made to the EDD, and results were re-loaded to the project
database.

Appendix E presents a summary of the findings of the FSDS and TEM verification for this investigation.
Allissues identified during the data verification effort were submitted to the field teams and/or
analytical laboratories for resolution and rectification. All tables, figures, and appendices (including all
hard copy documentation and the database [provided in Appendix A and Appendix B, respectively])
generated for this report reflect corrected data.
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3.4 Data Validation

Unlike data verification, where the goal is to identify and correct data reporting errors, the goal of data
validation is to evaluate overall data quality and to assign data qualifiers, as appropriate, to alert data
users to any potential data quality issues.

Data validation is performed by the EPA Quality Assurance Technical Support (QATS) contractor (CB&I
Federal Services, LLC [CB&I]), with support from technical support staff familiar with investigation-
specific data reporting, analytical methods, and investigation requirements. For the Libby project, data
validation of TEM results is performed in accordance with Libby-specific SOPs that were developed
based the draft National Functional Guidelines (NFG) for Asbestos Data Review (EPA 2011a).

The EPA QATS contractor prepares an annual summary of the program-wide assessment of QA/QC.
This annual addendum provides detailed information on the validation procedures performed and
provides a narrative on the quality assessment for each type of analysis (e.g., PCM, TEM), including the
data qualifiers assigned and the reason(s) for these qualifiers to denote when results do not meet
acceptance criteria. This annual summary details any deficiencies, required corrective actions, and
makes recommendations for changes to the QA/QC program to address any data quality issues.

Copies of the program-wide QA/QC summary reports (CDM Smith 2012b; CB&I 2013) are located on
the Libby Lab eRoom.

3.5 Quality Control Evaluation

A number QC samples were collected as part of the OU2 post-construction ABS sampling investigation
to help ensure the quality of the results. QC samples included both field-based samples and laboratory-
based samples. Results for each type of sample are discussed below.

3.5.1 Field Quality Control

Two types of field QC samples were collected as part of this outdoor ABS program - lot blanks and
field blanks.

Lot blanks are collected to ensure air samples for asbestos analysis are collected on asbestos-free
filters. Only filter lots with acceptable lot blank results (i.e., no asbestos structures detected) were
placed into use for this outdoor ABS effort.

Field blanks are collected to evaluate potential contamination introduced during sample collection,
shipping and handling, or analysis. For this investigation, field blanks for ABS air were collected at a
rate of one field blank per ABS team per day. A total of three field blanks were analyzed by TEM (one
for each day of sampling). No asbestos structures were observed on any field blanks. These results
support the conclusion that inadvertent contamination of air samples with LA is not of significant
concern, either in the field or the laboratory.

3.5.2 Laboratory Quality Control

The Libby-specific QC requirements for TEM analyses of asbestos are patterned after the requirements
set forth by the National Voluntary Laboratory Accreditation Program (NVLAP). In brief, there are
three types of laboratory-based QC analyses for TEM - laboratory blanks, recounts, and repreparations.
Detailed information on the Libby-specific requirements for each type of TEM QC analysis, including
the minimum frequency rates, selection procedures, acceptance criteria, and corrective actions are
provided in the most recent version of Libby Laboratory Modification LB-000029.
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Laboratory QC analyses will evaluated by the EPA QATS contractor on a program-wide basis rather
than on an investigation-specific basis. This is because the number of laboratory QC samples directly
related to this investigation is too limited to draw meaningful conclusions regarding overall
laboratory data quality. A program-wide QA/QC summary report covering all samples collected and
analyzed in 2010-2012 is currently in preparation (CB&I 2013). Information regarding program-wide
data quality for the TEM laboratories will be provided in this report.

3.6 Data Adequacy Evaluation

Data adequacy is evaluated by comparing the data obtained to the DQOs and the sampling and
analysis requirements specified in investigation-specific SAP/QAPP (EPA 2012b).

3.6.1 Spatialand Temporal Representativeness

In accordance with the SAP/QAPP, outdoor samples were collected from locations within the Flyway
of OU2 where actual exposures may occur. Based on this, the ABS data collected for both scenarios are
considered to be spatially representative.

ABS air samples for this investigation were collected during August and September of 2012. Samples
were collected during the time of year (July-September) that is expected to represent the high-end of
the LA-releasability from soil. Because releasability from soil to air in the summer may be higher than
at other times of year when the ground is frozen or snow-covered (typically November through
March), concentration values obtained from this investigation may be somewhat higher compared to
long-term average concentrations.

3.6.2 SampleCompleteness

Completeness is defined as the fraction of planned samples that were successfully collected and
analyzed. For outdoor samples, it was expected that 6 samples would be collected for the mowing
scenario, of which 3 would be analyzed. For the hiking scenario it was expected that 12 samples would
be collected, of which 6 would be analyzed. As seen in Table 2-1, the number of expected samples
collected and successfully analyzed was achieved for all scenarios (i.e., 100% completeness).

3.6.3 SampleDuration

As specified in the SAP/QAPP, a specific time limit was not specified for the mowing soil disturbance
activity. Instead, the ABS activity was to last as long as it necessary to mow the entire ABS area
regardless of the sampling duration. Actual sampling times for the mowing outdoor ABS samples
ranged from 12 to 17 minutes, with an average of 15 minutes. Because the entire ROW was to be
mowed regardless of time, the outdoor ABS samples collected are considered representative for the
purposes of evaluating MDT worker exposures along the ROW.

The hiking scenario was planned to span a 30-minute time interval. Actual sampling times for the
hiking outdoor ABS samples were 30 minutes in all three events. These sampling durations are
considered to be long enough to ensure representativeness of the hiking areas along the Kootenai
River within the Flyway.
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3.6.4 Analytical Sensitivity

The level of analytical sensitivity needed to ensure that analysis of ABS air samples will be adequate is
derived by finding the concentration of LA in ABS air that might be of potential concern, and then
ensuring that if an ABS sample were encountered that had a true concentration equal to that level of
concern, it would be quantified with reasonable accuracy.

As specified in the SAP/QAPP, the target analytical sensitivity for each ABS scenario was derived by
calculating a risk-based concentration (RBC) using the draft LA-specific toxicity values (EPA 2011b)
and assuming a target cancer risk of 1E-05 and target non-cancer hazard quotient (HQ) of 1. The RBCs
were derived based on reasonable maximum exposure (RME) parameters that are equivalent to those
utilized in this HHRA (see Section 4.1.3). The target analytical sensitivity was determined by dividing
the RBC for each scenario by 3, which ensures that a sample with a true air concentration equal to the
RBC will have a 95% probability of detection. As specified in the SAP/QAPP, the target analytical
sensitivity was 0.047 cc' for mowing ABS air samples and 0.0058 cc1for hiking ABS air samples.

Table 2-1 summarizes the analytical sensitivities achieved for all outdoor ABS air samples. As seen, all
mowing ABS air samples achieved the target sensitivity of 0.047 cc'; in fact, two of the samples
achieved an even lower analytical sensitivity than was required. All of the hiking ABS air samples
achieved the target sensitivity of 0.0058 cc-1.

3.6.5 Evenness of Filter Loading

The TEM analysis of filters generated for ABS air examines only a portion of the total filter. For the
purposes of computing concentration in the ABS air sample, it is assumed that the filter is evenly
loaded. The assessment of filter loading evenness is evaluated using a Chi-square (CHISQ) test, as
described in ISO 10312 Annex F2. If a filter fails the CHISQ test for evenness, the reported result may
not be representative of the true concentration in the sample, and the results should be given low
confidence. An evaluation of filter loading for the ABS air samples from this study showed that, since
no structures were observed in any analysis, all filters passed the CHISQ test for evenness. Thus, it is
concluded that uneven filter loading is not of significant concern for the ABS air samples analyzed in
this study.

3.7 Data Quality Conclusions

Taken together, these results indicate that data collected as part of the OU2 post-construction ABS
investigation are of acceptable quality and are considered to be reliable and appropriate for their
intended use.
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Section 4

Risk Assessment

This section presents an evaluation of the human health risks associated with LA exposures in outdoor
air at OU2. These risk calculations are only for exposures to workers and recreational
visitors/trespassers that occur within OU2. Exposures that may occur outside of OU2 are not
considered in this document, but will be evaluated in the Site-wide cumulative human health risk
assessment and in final risk management decision-making for the Site.

4.1 Exposure Assessment

4.1.1 Current Soil Conditions

As described in the Final OU2 Remedial Investigation Report (EPA 2009), with the exception of three
areas, surface soils have been remediated over almost the entire area of OU2. The three exceptions are
located within the Flyway (shown by areas with green shading in Figure 4-1) and include the
following:

= Asmall area along the Kootenai River frontage, south of the confluence with Rainy Creek. This
area is seasonally submerged. Any LA contamination that might have existed in this area is
expected to either be washed away by the river flow, or else buried beneath sediment deposits.
Soil samples collected in this area as part of an investigation conducted in July of 2010 were
primarily non-detect for LA by polarized light microscopy using visual area estimation (PLM-
VE); one soil sample was reported as containing trace levels of LA by PLM-VE.

= Alarger area along the river in the southern portion of the Flyway. Most of this area is also
seasonally submerged, although a narrow portion along the eastern boundary is not. A number
of soil samples have been collected along this narrow strip (see Figure 4-1), and all were non-
detect for LA PLM-VE.

*  An area in the southeast corner of the Flyway, near the Highway 37 ROW. Surface soils in this
area were not remediated because no soil samples collected in the area exceeded the trigger? for
action (= 1%). However, one sample did reveal a low level (<1%) of LA in soil (see Figure 4-1).

Even though cleanup actions taken at OU2 often involved removing contaminated soils to depths of up
to 4 feet, there are a number of areas where residual contamination remains at various depths below
the surface (see Figure 2-3 in EPA 2009). Remaining contaminated soil at depth was covered with
geotextile covers and fill after soil removal actions. Restoration activities included placement of cover
and seeding or re-vegetation, and in some cases, placement of rip-rap and/or erosion control matting,
These measures control erosion of contaminated soil by wind and water from source locations to
prevent the spread of contamination to other locations. ICs have been (or will be) finalized to limit
uses that will damage the remedy, thereby minimizing risks posed to human receptors from
remaining LA in subsurface soil. ICs currently in place limit excavations at OU2. Any excavation
requires a call to U-Dig to identify buried utilities and, for an excavation within Superfund Site
boundaries, a call to U-Dig prompts the Environmental Resource Specialist (ERS) program to identify

2 The trigger for removal of 1% LA does not imply that materials less than 1% have no associated risk.
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the potential for residual asbestos contamination on the property. Proprietary controls (i.e., an
environmental covenant) prohibiting activities that may compromise the effectiveness of the selected
remedy is in place for Subarea 2. In addtion, encroachment and permitting ICs have been established
to protect the selected remedy for the MDT ROW. All ICs for OU2 have not finalized at this time;
however, final ICs for OU2 will be compiled in an Institutional Control Implementation and Assurance
Plan (ICIAP).

To ensure long-term effectiveness and permanence of the selected remedy, monitoring, inspections,
maintenance, and reviews will be conducted. During the site inspections, current site conditions,
including drainage, signs of erosion and integrity of the cover, will be observed and documented.
Damage to covers and backfilled areas identified during routine site inspections will be repaired to
eliminate exposure of underlying contamination. Monitoring of the ICs will include evaluations of the
effectiveness of the ICs implemented by the ICIAP. Five-year site reviews will be conducted by the EPA
(as required by the National Contingency Plan [NCP]) to ensure that the remedy as implemented and
maintained continues to be protective of human health and the environment.

4.1.2 Exposure Areas, Populations, and Pathways

As discussed above, OU2 includes areas that were affected by contamination released from the former
Grace Screening Plant. Subareas within OU2 include the former Screening Plant (Subarea 1), the
Flyway (Subarea 2), a privately-owned property (Subarea 3), and the Rainy Creek Road frontages
(Subarea 4) (see Figure 1-2). Because of concerns for exposure of humans to contamination in OU2,
EPA has taken extensive actions to remove mine-related waste materials and contaminated soils. In
areas that have been remediated, and where surface soil is either capped or backfilled with clean soil,
there are no complete exposure pathways to LA at present. However, as described above, there are
several areas within the Flyway where soils have not been remediated. These areas were the focus of
the post-construction risk assessment for OU2 (see Figure 2-1).

There are two areas within the Flyway that were evaluated in this risk assessment - the Highway 37
ROW and the Kootenai River frontage. For the ROW, the exposure population of primary interest is
MDT workers that mow the vegetation along the highway. For the Kootenai River frontage, the
exposure population of primary interest is individuals that may recreate or trespass (either
intentionally or inadvertently) along the Kootenai River banks within this frontage area.

The principal exposure route of interest for both populations is inhalation of outdoor air in the
breathing zone of the exposed individual during disturbances of potential source materials (e.g.,
asbestos-contaminated soil).

Figure 4-2 presents a conceptual site model (CSM) for human exposure to LA in the Flyway. The CSM
presents a graphical illustration of the ways in which people may be exposed to LA that is attributable
to mining operations in OU2. As shown, there are two complete exposure pathways that will be
evaluated quantitatively in this risk assessment:

= Inhalation exposures of MDT workers to outdoor air during activities that would disturb
surface soil (i.e.,, mowing the ROW)

= Inhalation exposures of recreational visitors to outdoor air during activities that would disturb
surface soil (i.e,, hiking)

Although exposure to outdoor ambient air is a complete exposure pathway, exposures are expected to
be minor (EPA 2009).
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Note that if future excavation or construction activities occur in areas where residual contamination
remains at depth, a number of potential exposure pathways might become complete, including: a)
exposure of tradespersons (excavation workers) during and after the subsurface soil excavation work,
and b) exposure of residents, workers, or visitors to releases from post-construction subsurface soil
contamination. It is presumed that disturbances of residual LA contamination in subsurface soils have
the potential to result in significant exposures and risks. However, as discussed in Section 4.1.1, ICs
have been developed to ensure the protectiveness of the remedy and therefore exposure pathways
associated with residual contamination at depth are considered incomplete and not evaluated in this
HHRA.

4.1.3 ExposureParameters

Not all individuals within a population will have equal exposures to asbestos. This is because different
individuals will have differing values for exposure. To account for this variability in exposure between
different individuals, EPA focuses on individuals who have central tendency exposures (CTE) and on
those who have reasonable maximum exposures (RME). For the purposes of this risk assessment, risk
calculations are performed first based on RME. CTE calculations are only performed if resulting risks
based on RME exceed a level of potential concern.

The scenario-specific exposure parameters needed to calculate risks for the mowing and hiking
scenarios are not known with certainty. EPA has not established default parameters that are
applicable for any of these exposure scenarios of potential concern in OU2. Therefore, for the purposes
of this risk assessment, exposure parameters for each exposure scenario were selected based on
professional judgment to represent RME values. Outdoor exposure assumptions for MDT workers and
recreational visitors/trespassers were developed to be representative for the types of activities that
take place at OU2 and the times of the year these activities would take place.

The exposure frequency for MDT workers assumes that workers mow the ROW at OU2 once a month
for one hour during the summer from May through September, for a total of five hours per year.
Although an MDT worker may mow ROWs more than five hours per year as part of their job, the ROW
in OU2 is only about 1,500 feet in length; therefore, only a small fraction of an MDT worker’s time is
expected to be spent mowing within OU2. The exposure duration assumed for MDT workers is 15
years.

Recreational users are assumed to hike twice a month for two hours per day during the summer from
May through September, for a total of ten days per year within OU2. While individuals in Libby may
recreate more than ten days per year, given the small spatial extent of the frontage area along the
Kootenai River in OU2, only a fraction of this time is expected to be spent hiking within OU2. The
exposure duration used in the HHRA for hikers is 30 years.

Table 4-1 provides exposure parameters for MDT workers and recreational visitors/trespassers for
0U2 that will be used to quantitatively evaluate each exposure scenario in this risk assessment.
Uncertainties associated with these assumptions are discussed in Section 4.5.

4.1.4 Exposure Point Concentrations

An exposure point is a location where exposure and risk are to be evaluated, and an exposure point
concentration (EPC) is an estimate of the long-term average concentration of LA in air at that location,
expressed as PCM or PCME s/cc. For outdoor exposures, each ABS study area was treated as an
exposure point.
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Ideally, the EPC used in the risk calculations for each exposure location would be the true average
concentration within the exposure area, averaged across the exposure duration. However, the true
average concentration at a location can only be approximated from a finite set of measurements, and
the observed sample mean might be either higher or lower than the true mean.

To minimize the chances of underestimating the true level of exposure and risk, EPA generally
recommends that risk calculations be based on the 95% upper confidence limit (95UCL) of the sample
mean (EPA 1992). However, because there is no EPA-approved method for calculating the 95UCL for
an asbestos dataset, risk calculations presented in this report utilize the sample mean (EPA 2008). The
sample mean is an unbiased estimate of the true concentration, but the true concentration may be
either higher or lower. However, the potential magnitude of the difference between the sample mean
and the true mean cannot presently be quantified. One possibility is to use the maximum and mean
concentration as EPCs to capture the potential variability in the sample results; however, this
approach does not capture the variability due to analytic uncertainty (i.e., Poisson counting error).

Note that, when computing the mean of a set of air samples, all samples with a count of zero structures
are evaluated using a concentration value of zero (EPA 2008). This is important, because assigning
any value greater than zero to such samples will tend to bias the sample mean high (EPA 1999; 2008).

Table 4-2 presents the EPCs for each exposure population that will be used in the risk assessment.

4.2 Toxicity Assessment
4.2.1 Cancer

Many epidemiological studies have reported increased mortality from cancer in workers exposed to
asbestos, especially from lung cancer and mesothelioma. Based on these findings, and supported by
extensive carcinogenicity data from animal studies, EPA has classified asbestos as a known human
carcinogen (EPA 1993).

4.2.1.1 Lung Cancer

Exposure to asbestos is associated with increased risk of developing all major histological types of
lung carcinoma (adenocarcinoma, squamous cell carcinoma, and oat-cell carcinoma) (Agency for Toxic
Substances and Disease Registry [ATSDR] 2001). The latency period for lung cancer generally ranges
from about 10 to 40 years (ATSDR 2001). Early stages are generally asymptomatic, but as the disease
develops, patients may experience coughing, shortness of breath, fatigue, and chest pain. Most lung
cancer cases result in death. The risk of developing lung cancer from asbestos exposure is
substantially higher in smokers than in non-smokers (Selikoff et al. 1968; Doll and Peto 1985; ATSDR
2001; National Toxicology Program [NTP] 2005).

4.2.1.2 Mesothelioma

Mesothelioma is a tumor of the thin membrane that covers and protects the internal organs of the
body, including the lungs and chest cavity (pleura), and the abdominal cavity (peritoneum). Exposure
to asbestos is associated with increased risk of developing mesothelioma (ATSDR 2001). The latency
period for mesothelioma is typically around 20-40 years (Lanphear and Buncher 1992; ATSDR 2001;
Mossman et al. 1996; Weill et al. 2004). By the time symptoms appear, the disease is most often
rapidly fatal (British Thoracic Society 2001).
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4.2.1.3 Other Cancers

A number of studies suggest asbestos exposure may increase risk of cancer at various gastrointestinal
sites (EPA 1986). National Academy of Science (NAS 2006) reviewed evidence regarding the role of
asbestos in gastrointestinal cancers primarily following occupational exposures (these are assumed to
be primarily by the inhalation route). NAS concluded that data are “suggestive, but insufficient” to
establish that asbestos exposure causes stomach or colorectal cancer. Data on esophageal cancer are
mixed and were regarded as “inadequate to infer the presence or absence of a causal relationship to
asbestos exposure”.

Data on risks of gastrointestinal cancer following ingestion-only exposure are more limited. Some
researchers (Conforti et al. 1981; Kjaerheim et al. 2005) have reported a significant correlation
between oral exposure to asbestos in drinking water and the risk of gastrointestinal cancer. However,
the World Health Organization (WHO 1996) concluded that data are not adequate to support the
hypothesis that an increased cancer risk is associated with the ingestion of asbestos in drinking water.

NAS (2006) reviewed available data on the relationship between asbestos exposure and laryngeal
cancer and concluded that the data were “sufficient to infer a causal relationship between asbestos
and laryngeal cancer.” NAS (2006) concluded that data are “suggestive but not sufficient to infer a
causal relationship between asbestos exposure and pharyngeal cancer.”

Excess deaths from kidney cancer among persons with known exposure to asbestos have been
reported by a number of researchers (Selikoff et al. 1979; Enterline et al. 1987; Puntoni et al. 1979). A
review by Smith et al. (1989) evaluated these studies and concluded that asbestos should be regarded
as a probable cause of human kidney cancer.

4.2.1.4 Inhalation Unit Risk (IUR)

The IUR for asbestos reported in IRIS is 0.23 PCM s/cc! (EPA 2008). However, the IUR value reported
in IRIS is suitable only for application to a continuous lifetime exposure scenario (i.e., exposure that
begins at birth and continues until death). For “less-than-lifetime” exposure scenarios, the IUR term
varies as a function of age at first exposure and exposure duration (EPA 2008). Therefore, an IUR
value is computed for each unique exposure scenario to match the exposure period of interest (i.e., age
of first exposure and exposure duration). Appendix E of EPA (2008) details how to derive “less-than-
lifetime” IUR values. Table E-4 of EPA (2008) is a matrix table that provides IUR values for a series of
exposure duration and age at first exposure conditions. Table 4-3 presents the age- and duration-
specific IUR values for each exposure population evaluated in this risk assessment.

4.2.2 Non-cancer
4.2.2.1 Asbestosis

Asbestosis is a chronic pneumoconiosis associated with inhalation exposure to asbestos. It is
characterized by the gradual formation of scar tissue in the lung parenchyma. Initially the scarring
may be minor and localized within the basal areas, but as the disease develops, the lungs may develop
extensive diffuse alveolar and interstitial fibrosis (American Thoracic Society [ATS] 1986).

Build-up of scar tissue in the lung parenchyma results in a loss of normal elasticity in the lung which
can lead to the progressive loss of lung function. The initial symptoms of asbestosis are shortness of
breath, particularly during exertion. People with fully developed asbestosis tend to have increased
difficulty breathing that is often accompanied by coughing or rales. In severe cases, impaired
respiratory function can lead to death.
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Asbestosis generally takes a long time to develop, with a latency period from 10 to 20 years. Mossman
and Churg (1998) suggest that latency is inversely proportional to exposure level. The disease may
continue to progress long after exposure has ceased (ATSDR 2001). The progression of the disease
after cessation of exposure also appears to be related to the level and duration of exposure (ATS 2004).

4.2.2.2 Pleural Abnormalities

Exposure to asbestos may induce the following types of abnormality in the pleura (the membrane
surrounding the lungs):

= Pleural effusions are areas where excess fluid accumulates in the pleural space. Most pleural
effusions last several months, although they may be recurrent (Lockey et al. 1984).

=  Pleural plaques are acellular collagenous deposits, often with calcification. Pleural plaques are
the most common manifestations of asbestos exposure (ATSDR 2001; ATS 2004).

= Diffuse pleural thickening is a non-circumscribed fibrous thickening of the visceral pleura with
areas of adherence to the parietal pleura. Diffuse thickening may be extensive and cover a
whole lobe or even an entire lung. Infolding of thickened visceral pleura may result in collapse
of the intervening lung parenchyma (rounded atelectasis). Gevenois et al. (1998) and Schwartz
etal (1991) report that diffuse pleural thickening may occur as a result of pleural effusions.

Pleural effusions and plaques are generally asymptomatic, although rarely they may be associated

with decreased ventilatory capacity, fever, and pain (Bourbeau et al. 1990). Diffuse pleural thickening
can cause decreased ventilatory capacity (Baker et al. 1985; Churg 1986; Jarvholm and Larsson 1988).
Severe effects are rare, although Miller et al. (1983) reported on severe cases of pleural thickening that
lead to death.

The latency period for pleural abnormalities is usually about 10 to 40 years (ATS 2004), although
pleural effusions may occasionally develop as early as one year after first exposure (Epler and
Gaensler 1982).

4.2.2.3 Other Non-Cancer Effects

Some epidemiological studies provide evidence that chronic exposure to asbestos can increase the
risk of several other types of non-cancer effects including cor pulmonale (right-sided heart failure),
retroperitoneal fibrosis (a fibrous mass in the back of the abdomen that blocks the flow of urine from
the kidneys to the bladder), depressed cell-mediated immunity (ATSDR 2001), and autoimmune
disease (Pfau et al. 2005; Noonan et al. 2006).

4.2.2.4 Reference Concentration (RfC)

At present, there is no inhalation RfC available in IRIS for the assessment of non-cancer risks from
airborne asbestos exposure.

4.3 Basic Equations

The basic equations for evaluating potential cancer risks and non-cancer hazards from inhalation
exposures to asbestos are provided below.

4-6

LibbyOU2_Post-ConstHHRA_2-7-14.docx



Section 4 e Risk Assessment

4.3.1 Cancer

EPA has developed a method for estimating excess lifetime cancer risk3 due to inhalation exposure to
asbestos. The basic equation used to estimate excess lifetime cancer risk is (EPA 2008):

Risk= EPC-TWF - IUR
where:

Risk = Lifetime excess risk of developing cancer (lung cancer or mesothelioma) as a
consequence of LA exposure.

EPC = Exposure point concentration of LA in air (PCM or PCM-equivalent [PCME] s/cc). The
EPC is an estimate of the long-term average concentration of LA in inhaled air for the
specific activity being assessed.

TWF = Time-weighting factor. The value of the TWF term ranges from zero to one, and
describes the average fraction of a lifetime during which exposure occurs from the
specific activity being assessed.

IUR = Inhalation unit risk (PCM s/cc)!

4.3.2 Non-Cancer

The basic equation for characterizing non-cancer hazards from inhalation exposures to asbestos is as
follows:

HQ = EPC - TWF / RfC

where:
HQ = Hazard quotient for non-cancer effects from LA exposure
EPC= Exposure point concentration of LA in air (PCM or PCME s/cc)
TWF = Time-weighting factor
RfC= Reference concentration (PCM s/cc)

As noted above, at this time there is no inhalation RfC available in IRIS for the assessment of non-
cancer risks from airborne asbestos exposure.

4.3.3 EquationInputs
4.3.3.1 Exposure Point Concentration (EPC)

The EPC values used in the risk estimates are specific to each exposure area and population. As
discussed above, the EPC is calculated as the mean concentration across all ABS air samples, expressed
as PCME LA s/cc, collected for each exposure area. Table 4-2 presents the EPCs for each exposure

area.

3 Note that excess cancer risk can be expressed in several formats. A cancer risk expressed in a scientific notation format as 1E-
06 is equivalent to 1 in 1,000,000 or 10-6. Similarly, a cancer risk of 1E-04 is equivalent to 1 in 10,000 or 10-%. For the purposes
of this document, all cancer risks are presented in a scientific notation format (i.e., 1E-06).
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4.3.3.2 Time Weighting Factor (TWF)

The value of the TWF ranges from zero to one, and describes the average fraction that exposure occurs
in the time interval being evaluated.

When calculating risks based on the IUR, the equation for TWF is (EPA 2008):
TWF =ET/24 - EF/365
where:
ET = Average exposure time (hours per day) on days when exposure is occurring
EF = Average exposure frequency (days per year) in years when exposure is occurring

Note that exposure duration is not included in the TWF equation. This is because the IUR incorporates
exposure duration in the derivation of the IUR value (see Section 4.2.1).

Table 4-1 provides RME exposure parameters for MDT workers and recreational visitors/trespassers
for OU2. Table 4-4 presents the TWF values that will be used to quantitatively evaluate each exposure
scenario in this risk assessment.

4.3.3.3 Inhalation Unit Risk (IUR)

As discussed above, an IUR value is computed for each unique exposure scenario to match the
exposure period of interest (i.e., age of first exposure and exposure duration). Appendix E of EPA
(2008) details how to derive “less-than-lifetime” IUR values. Table 4-3 presents the age- and duration-
specific IUR values for each exposure population evaluated in this risk assessment.

4.4 Risk Characterization

Two areas within the Flyway (Subarea 2) were evaluated in this HHRA - the Highway 37 ROW and the
Kootenai River frontage (see Figure 2-1). These areas have not been remediated and thus have the
maximum potential for exposure (i.e., “worst case”). The exposure population of primary concern for
the ROW was MDT workers who mow the vegetation along the highway. For the Kootenai River
frontage, the exposure population of concern was individuals that recreate or trespass along the
Kootenai River banks within this frontage area. The principal exposure route of interest for both
populations was inhalation of outdoor air in the breathing zone of the exposed individual during
disturbances of potential source materials (e.g., asbestos-contaminated soil).

Although residual contamination remains at varying depths over a considerable portion of OU2
exposure pathways associated with LA contamination at depth were considered incomplete and not
evaluated. This determination is based on the numerous ICs in place to ensure the protectiveness of
the selected remedy, thereby eliminating exposure to LA contamination remaining at depth. It is
presumed that, if ICs are not maintained, disturbances of residual LA contamination in subsurface
soils have the potential to result in significant exposures and risks.

Table 4-5 summarizes cancer risk estimates for MDT workers and recreational visitors/trespassers
exposed to outdoor air at OU2. As shown, for both exposure scenarios all ABS air samples were non-
detect for LA. Hence, the EPCs and resulting risks are also zero.

EPA guidance provided in Office of Solid Waste and Emergency Response (OSWER) Directive #9355.0-
30, “Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions” (EPA 1991) indicates
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that if the cumulative cancer risk to an individual based on RME is less than 1E-04 and the non-cancer
HQ is less than 1, then remedial action is generally not warranted unless there are adverse
environmental impacts. The guidance also states that a risk manager may decide that a risk level
lower than 1E-04 is unacceptable and that remedial action is warranted where there are uncertainties
in the risk assessment results.

Since cancer risks are zero, these data show that exposures from outdoor soil disturbances in OU2 are
below a level of potential concern for both MDT workers and recreational visitors/trespassers. These
results support the conclusion that cleanup actions at OU2 were effective in limiting LA exposures to
levels that are below a level of concern. The uncertainty assessment (see Section 4.5 below) provides a
further evaluation of potential risks, including an evaluation of “upper-bound” risk estimates in cases
where the EPC is zero and potential hazards based on draft LA-specific toxicity criteria.

4.5 Uncertainty Assessment

Although EPA has used the best available science to evaluate potential risks from LA asbestos at 0U2,
there are number of sources of uncertainty in the risk calculations presented in this report. The most
important of these are discussed in more detail below.

Because of these uncertainties, all risk values presented here should be considered to be approximate,
and actual risks may be either higher or lower than estimated. However, despite the uncertainties, the
results support the conclusion that potential risks are below a level of concern in OU2.

4.5.1 Uncertainty in Toxicity Values Used in Risk Characterization

As noted above, there is currently no RfC for asbestos in IRIS. However, EPA has recently proposed an
LA-specific IUR and RfC for use in estimating cancer risks and non-cancer hazards from exposures to
LA in air (EPA 2011b). These LA-specific values were derived based on LA-specific exposure and
toxicity information and are currently undergoing review in accordance with the IRIS review process.
The draft LA-specific IUR is 0.17 PCM LA s/cc'! and the draft LA-specific RfC is 0.00002 PCM LA s/cc.
The LA-specific toxicity values used in this interim HHRA are draft values that are subject to change in
the future in response to comments from the Scientific Advisory Board. The Site-wide HHRA for the
Libby Asbestos Superfund Site will include risk calculations for OU2 that are based on the final LA-
specific toxicity values.

The approach for estimating potential risks using the LA-specific toxicity values differs somewhat
from the approach described in EPA (2008). For the LA-specific IUR, less-than-lifetime exposures are
evaluated by adjusting the respective TWF (i.e., IUR is not adjusted to be age or exposure duration-
specific). In addition, when evaluating exposures based on the LA-specific toxicity values, the TWF
equation differs for cancer and non-cancer because the interval over which exposure duration is
calculated is from age 0 to age 70 for cancer and age 0 to age 60 for non-cancer (because the RfC based
on cumulative lifetime exposure lagged by 10 years). The equation for TWF is:

TWFecancer = ET/24 - EF/365+ ED/70 TWFnon-
cancer = ET/24 - EF/365- ED/60

where:
ET = Average exposure time (hours per day)

EF = Average exposure frequency (days per year)
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ED = Exposure duration (years)

Cancer risk estimates and non-cancer HQs based on the LA-specific toxicity values are shown in Table
4-6. As shown, for MDT workers and recreational visitors/trespassers, because the EPC is zero, both
cancer risks and non-cancer HQs are zero. Thus, these data show that, even based on the LA-specific
toxicity values, exposures from outdoor soil disturbances in OU2 are below a level of potential concern
for both MDT workers and recreational visitors/trespassers.

4.5.2 Uncertainty in True Long-Term Average LA Concentrations in Air

Concentrations of LA in ABS air (especially outdoor ABS air) are inherently variable, so estimates of
mean exposure concentrations are subject to uncertainty arising from random variation between
individual samples (“sampling uncertainty”). This sampling uncertainty is compounded by the effect
of analytical measurement error. That is, for each air sample collected, the number of asbestos
structures observed during the analysis is a random variable that is characterized by the Poisson
distribution:

Countobserved ~ POISSON (Concentrationtrue - Volume Analyzed)

In general, the relative magnitude of the uncertainty due to Poisson variation tends to be largest for
small counts, and decreases as count increases. The overall uncertainty in a measured concentration is
the combination of the sampling error and the Poisson measurement error. The magnitude of the
potential error cannot be estimated because appropriate statistical methods are not yet available to
calculate the 95UCL for asbestos datasets (EPA 2008).

4.5.3 Uncertainty in the EPC Due to Non-Detect Datasets

A special case arises when all of the samples in a dataset are non-detect (i.e., have a count of zero). The
calculated mean of the data set is zero, but the true concentration may be greater than zero. For the
purposes of this uncertainty assessment, alternate risk estimates were evaluated for data sets with all
zero counts by calculating the mean analytical sensitivity, and setting the EPC equal to one structure
times the mean sensitivity. For example, if the mean sensitivity were 0.001 cc1, the EPC would be
evaluated as < 0.001 s/cc. Although not statistically rigorous, this value may reasonably be thought of
as a conservative “upper-bound” on the true mean.

Table 4-7 summarizes the cancer risk estimates and non-cancer HQs for MDT workers and
recreational visitors/trespassers exposed to outdoor air at OU2 based on the upper-bound EPC. In this
table, Panel A presents cancer risk estimates based on the IRIS IUR and Panel B presents cancer risk
estimates and non-cancer HQs based on the LA-specific toxicity values. As shown, cancer risks are at
or below EPA’s acceptable risk range (1E-04 to 1E-06) and non-cancer HQs are less than 1 for both
exposure scenarios regardless of the basis of the toxicity values. These results support the conclusion
that, even when based on upper-bound estimates, exposures from outdoor soil disturbances in 0U2
are below a level of potential concern for both MDT workers and recreational visitors/trespassers.

Note that risk estimates based on the LA-specific toxicity values should be considered as draft
estimates and subject to change pending the finalization of the LA-specific toxicity values.

4.5.4 Uncertainty in Human Exposure Patterns

Risk calculations require knowledge of the duration, frequency, and age at which exposure occurs.
Exposure parameters for MDT workers and recreational visitors/trespassers were assumed using
professional judgment based on typical activities that take place at OU2 and are believed to be
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reasonable and site-specific. However, the true parameters for any individual may be either higher or
lower than the values assumed, so risks to individuals may vary from the values reported.

4.5.5 Uncertaintyin Age-Dependent Factors

In some cases, children are more susceptible to the effects of a toxic chemical than adults. In the case
of asbestos, the existing risk models do predict higher risks to children than adults (assuming equal
exposures). However, the potency factors used to support these risk calculations are all based on
studies in adults, and it is unknown whether or not age-dependent differences in physiology might
increase childhood susceptibility to asbestos.

4.5.6 Uncertaintyin the Cancer Exposure-Response Relationship

Although the IRIS method is currently the only approach approved by EPA for estimating cancer risks
from inhalation of asbestos (EPA 2008), there are some uncertainties and potential limitations to the
use of this method, as follows:

= The potency factors derived by EPA (1986) are based on measures of exposure expressed as
PCM fibers, without any distinction of mineral type (chrysotile, amphibole). There is on-going
debate regarding whether there is a difference in the relative cancer potencies of the various
mineral types. In particular, the carcinogenic potential of chrysotile asbestos relative to
amphibole asbestos is a controversial issue. Based on lung burden studies, mechanistic studies,
and some epidemiological data, some researchers (e.g., Hodgson and Darnton 2000; Mossman
etal. 1990; McDonald and McDonald 1997) propose that amphibole fibers are more potent
inducers of mesothelioma, and potentially of lung cancer, than chrysotile. Other studies have
confirmed the carcinogenic potency of chrysotile (Smith and Wright, 1996; Kanarak, 2011).
Because the potency factors are consensus values that are derived from studies that include
occupational exposures to chrysotile alone, amphibole alone, and a mixture of amphibole and
chrysotile, it is expected that the IRIS potency factors are intermediate between the values for
amphibole and chrysotile.

= To the extent that the particle size distributions vary between workplaces (i.e., the ratio is not
constant between the concentration of PCM fibers and the concentrations of other size ranges
with differing potencies), the IRIS approach cannot account for these differences, and may
either underestimate or overestimate risk.

= TheIRIS values are based on observations in workers, and may not address differences in
susceptibility between different types of populations (e.g., children, women).

= The IRIS values represent the central tendency estimates of the potency factors, not an upper-
bound on the values. Thus, the true potency factors might be either higher or lower than the
values selected.

*  The unitrisks derived by EPA (1986) are based on mortality statistics from the 1970s. Thus,
they may not be applicable to populations that are exposed to asbestos today. In particular, as
life expectancy has increased, risks from asbestos exposure also tend to increase. Thus, risk
estimates based on the IRIS method may be somewhat low.
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4.5.7 Uncertainty Associated with Cumulative Exposures

MDT workers and recreational visitors/trespassers may be exposed to LA not only at OU2 but at other
locations as well. EPA will consider the total cumulative risks to individuals in the final risk
management decision process for the Libby Site.

4.6 Summary and Conclusions

EPA has taken extensive actions to clean up the mine-related waste materials and contaminated soils
in OU2 because of concerns for exposure of humans to contamination. The primary objective of the
0U2 post-construction investigation and risk assessment was to determine if residual LA poses
unacceptable risks to individuals at OU2 under post-construction conditions.

Because Subarea 1 (former Screening Plant), Subarea 3, and Subarea 4 (Rainy Creek Road frontages)
are all privately-owned, and the owners have opted not to participate in post-construction sampling
activities, no quantitative evaluation of potential residual risks is possible. However, most of these
subareas have been remediated and surface soil is either capped or backfilled with clean soil; thus,
there are no complete site-related contaminant exposure pathways to LA expected in these subareas
at present. ICs will be used to minimize potential risks posed to people from LA remaining in
subsurface soils and to ensure that the selected remedy remains protective.

As described above, there are several locations within Subarea 2 (Flyway) where soils have not been
remediated. These locations were the focus of the post-construction sampling investigation and risk
assessment for OU2. Risks were assessed for MDT workers that mow the ROW in the Flyway and for
individuals that recreate or trespass (either intentionally or inadvertently) along the Kootenai River
bank in the Flyway. Based on the data collected from the 2012 outdoor ABS sampling investigation, it
is concluded that residual risks from outdoor exposures at the Flyway are at or below EPA’s
acceptable risk range, even when based on LA-specific toxicity values and upper-bound concentration
estimates. As noted above, the Site-wide HHRA for the Libby Asbestos Superfund Site will include risk
calculations for OU2 that are based on the final LA-specific toxicity values. Additionally, EPA will
consider the total cumulative risks to individuals in the final risk management decision process for the
Libby Site.
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Scenario 1: Workers mowing along the right-of-way on the west side of Highway 37

TABLE 2-1
2012 OU2 (SUBAREA 2) POST-CONSTRUCTION OUTDOOR ABS AIR RESULTS

Index 1Ds for Achieved Number of PCME LA Poisson 95%
ABS E sample Date/Ti ABS Air Samples | Sensitivity | L-MC 2 | Ajr Conc. Upper
vent | sample Date/Time la Y1 structures b Confidence
mv Filter | LvFiter | 7 | observed® | 9| Limit (see)©
Event 1 8/21/12 2:33 PM | FA-00014 | FA-00015 | 0.0057 0 0.00 0.017
Event 2 8/31/12 7:44 AM | FA-00017 | FA-00018 0.044 0 0.00 0.13
Event 3 9/8/12 7:38 AM | FA-00020 | FA-00021 | 0.0054 0 0.00 0.016
Scenario 2: Recreational Visitors hiking in the Flyway adjacent to Kootenai River
Index IDs for Achieved Number of PCME LA Poisson 95%
ABS E Sample Date/Ti ABS Air Samples | sensitivity | " -ME “A | Ajr cone Upper
vent | sample Date/Time 1a Y1 structures , | Confidence
mv Filter | LvFiter | 9 | observed® | 9 | Limit (see)©
Actor 1
Event 1 8/21/12 9:37 AM | FA-00002 | FA-00003 [ 0.0045 0 0.00 0.014
Event 2 8/21/12 10:14 AM | FA-00006 | FA-00007 | 0.0053 0 0.00 0.016
Event 3 8/21/12 10:51 AM | FA-00010 | FA-00011 | 0.0047 0 0.00 0.014
Actor 2
Event 1 8/21/12 9:37 AM | FA-00004 | FA-00005 [ 0.0046 0 0.00 0.014
Event 2 8/21/12 10:14 AM | FA-00008 | FA-00009 | 0.0047 0 0.00 0.014
Event 3 8/21/12 10:51 AM | FA-00012 | FA-00013 | 0.0047 0 0.00 0.014

2 Target analytical sensitivity was 0.046 cc™ for the mowing scenario and 0.0058 cc™ for the hiking scenario.
® All results are based on analysis of the HV filters.
¢ Calculated as = S - % - CHIINV[0.05, (2 - N + 2)]

(where S is the achieved sensitivity and N is the number of structures observed)

% = percent

ABS = Activity-based sampling

cc = cubic centimeter

Conc. = concentration

HV = High volume

ID = Identification number
LA = Libby amphibole
LV = Low volume

PCME = phase contrast microscopy equivalent

s/cc = structures per cubic centimeter

OU2 HHRA tables_9-13.xIsx\Table 2-1 ABS Air




TABLE 2-2

2012 OU2 (SUBAREA 2) POST-CONSTRUCTION OUTDOOR ABS SOIL MOISTURE RESULTS

ABS Area

ABS Event

Soil Volumetric Water Content (VWC) (%)

1 2 3 4 5 6 7 8 9 10 Mean Maximum
Event 1 45| 42 | 74 [ 124 48 | 33 | 49 5 48 | 64 5.8 124
Mowing Event 2 31136 | 13|12 ] 24| 16| 10| 52| 48 | 55 3.0 5.5
Event 3 30| 72| 49| 66 | 72 | 66 | 6.6 | 6.6 | 87 | 44 6.2 8.7
Hiking Events1-3 | 3.3 | 33 | 79 | 9.7 | 9.6 11 | 34 | 26 | 1.9 | 45 5.7 11.0

OU2 HHRA tables_9-13.xlsx\Table 2-2 Soil Moisture




TABLE 4-1
EXPOSURE PARAMETERS FOR OU2 POPULATIONS

Exposure Exposure | Age at first | Exposure
Time Frequency | exposure Duration
(hours/day) | (days/year) (years) (years)

Exposed Exposure
Population Scenario

Mowing the right-of-way in

MDT Worker the Flyway

1 5 18 15

Recreational Visitor/ |Hiking along the Kootenai
Trespasser River in the Flyway

MDT = Montana Department of Transportation

OU2 HHRA tables_9-13.xIsx\Table 4-1 Exp param



TABLE 4-2
EXPOSURE POINT CONCENTRATIONS FOR OU2

Number of Exposure Point
Number of Number of .
Exposed Exposure ABS . Concentration
Population Scenario Samples Samples Samples with (EPC)
P P Analyzed LA Detected
Collected

(PCME LA s/cc)

Mowing the right-of-way in

MDT Worker the Flyway

Recreational Visitor/ |Hiking along the Kootenai

Trespasser River in the Flyway 12 ® 0 0

ABS = activity-based sampling

LA = Libby amphibole

MDT = Montana Department of Transportation
PCME = phase contrast microscopy equivalent
s/cc = structures per cubic centimeter

OU2 HHRA tables_9-13.xIsx\Table 4-2 EPCs



TABLE 4-3

AGE- AND DURATION-DEPENDANT IUR VALUES FOR OU2 POPULATIONS

Trespasser

River in the Flyway

Exposed Exposure Age at first Expos.ure IURa,d
Population Scenario eXposure Duration (PCM s/cc)™
(years) (years)
MDT Worker Mowing the right-of-way in 18 15 0.056
the Flyway
Recreational Visitor/ |Hiking along the Kootenai 10 30 011

(s/cc)™ = risk per structures per cubic centimeter

IURa,d = age- and duration-dependant inhalation unit risk
MDT = Montana Department of Transportation

PCM = phase contrast microscopy

OU2 HHRA tables_9-13.xIsx\Table 4-3 IlURad




TABLE 4-4
TIME-WEIGHTING FACTORS FOR OU2 POPULATIONS

Exposure Exposure Time-
Time Frequency | Weighting
(hours/day) | (days/year) | Factor (TWF)

Exposed Exposure
Population Scenario

Mowing the right-of-way in

MDT Worker the Flyway

1 5 0.00057

Recreational Visitor/ Hiking along the Kootenai

Trespasser River in the Flyway 2 10 0.0023

MDT = Montana Department of Transportation

OU2 HHRA tables_9-13.xIsx\Table 4-4 TWFs



TABLE 4-5

ESTIMATED RISKS FROM MOWING AND HIKING EXPOSURES

IN OU2
Exposure Point Cancer
Scenario Concentration lURa.d
a, .
(EPC) TWF . | Cancer Risk
(PCME LA s/cc) (PCM s/cc)
Mowing 0 0.00057 0.056 0E+00
Hiking 0 0.0023 0.11 0E+00

(s/cc)™ = risk per structures per cubic centimeter
IUR = inhalation unit risk

LA = Libby amphibole

PCM = phase contrast microscopy
PCME = phase contrast microscopy equivalent

s/cc = structures per cubic centimeter

TWEF = time-weighting factor

OU2 HHRA tables_9-13.xIsx\Table 4-5 Risk (EPC=0)




TABLE 4-6

ESTIMATED RISKS FROM MOWING AND HIKING EXPOSURES IN OU2
BASED ON LA-SPECIFIC TOXICITY VALUES

Exposure Point Cancer Non-Cancer
Scenario Concentration IUR i NonC
(EPC) TWFLA,cancer A 1 Cancer Risk TWFLA, non-cancer LA on-t.ancer
(PCME LA slcc) (PCM s/cc) (PCM s/cc) HQ
Mowing 0 0.00012 0.17 0E+00 0.00014 0.00002 0.0
Hiking 0 0.0010 0.17 0E+00 0.0011 0.00002 0.0

(s/cc)™ = risk per structures per cubic centimeter

EPC = exposure point concentration

HQ = hazard quotient
IUR = inhalation unit risk
LA = Libby amphibole

PCME = phase contrast microscopy

PCME = phase contrast microscopy equivalent
RfC = reference concentration
s/cc = structures per cubic centimeter
TWEF = time-weighting factor

OU2 HHRA tables_9-13.xlIsx\Table 4-6 Risk_LA (EPC=0)




TABLE 4-7
ESTIMATED RISKS FROM MOWING AND HIKING EXPOSURES IN OU2

BASED ON UPPER-BOUND EPCS

Panel A: Based on IRIS Toxicity Values

Upper-Bound Cancer
Scenario EPC IURa,d .
(PCME LA s/cc) TWF (PCM s/cc)” Cancer Risk
Mowing <0.018 0.00057 0.056 < 6E-07
Hiking < 0.0048 0.0023 0.11 < 1E-06
Panel B: Based on LA-specific Toxicity Values
Cancer Non-Cancer
Upper-Bound
Scenario EPC TWF A IUR| o . TWF A RfC A Non-Cancer
(PCME LA s/cc) B Cancer Risk _ HO
cancer (PCM S/CC) non-cancer (PCM S/CC)
Mowing <0.018 0.00012 0.17 < 4E-07 0.00014 | 0.00002 <01
Hiking < 0.0048 0.0010 0.17 < 8E-07 0.0011 0.00002 <0.3

(s/cc)™ = risk per structures per cubic centimeter
EPC = exposure point concentration

HQ = hazard quotient

IUR = inhalation unit risk

LA = Libby amphibole

PCME = phase contrast microscopy

PCME = phase contrast microscopy equivalent
RfC = reference concentration

s/cc = structures per cubic centimeter

TWEF = time-weighting factor

OU2 HHRA tables_9-13.xIsx\Table 4-7 Risk (EPC=sens)
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FIGURE 4-2
CONCEPTUAL SITE MODEL FOR CURRENT AND FUTURE INHALATION EXPOSURES TO ASBESTOS AT OU2
Libby Asbestos Superfund Site, Operable Unit 2

Exposure Populations

MDT Rec. | 1rades: .
Worker Visitor person Resicent
Sources Release and Transport Pathways Source Media Exposure Media Exposure Pathway Worker
Clean surface soil (cap Human Outdoor Air, near .
; N Inhalation
or backfill) activities clean surface soil
disturbances
Vermiculite and Historical sgillag% Contaminated surface EPA soil
waste from the mine and rel and subsurface soil cleanup actions . Human Outdoor Air, near )
Surface soil inareas [——— . —> surface soil Inhalation [ J o
without cleanup actions| ~ activities h
disturbances
Residual contamination Ht_m_]?n O::ggj:éi!‘;;?ﬁ r > Inhalation
= in subsurface soil activities -
L disturbances
Future
excavation
Surface soil % Outdoor Air, near Inhalation
activities surface soil
Transport on disturbances
shoes or
clothing .
Resuspension/
Windblown Indoor dust <«< deposition
suspension/
dispersion Aerial Indoor Air  4+—> Inhalation
deposition Infiltration
—>( Outdoor Ambient Air Inhalation o o o o
KEY:
[ J Exposure pathway is complete and will be evaluated quantitatively in the interim HHRA.
Exposure pathway could become complete (if excavation uncovers subsurface soils with residual contamination); not evaluated quantitatively in the interim
HHRA.
@] Exposure pathway is complete, but expected to be minor; not evaluated quantitatively in the interim HHRA.

Exposure pathway is not complete or negligible.
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i

< perty 1D: AD-

EventID £ -0R3012

Libby Soil-like Sample & Location
Field Sample Data Sheet

Address  £NH( F/ywmf

FSDS# S - 105806

Date __ g§/2i/12

200593

Logbook # /04369

Pgs_i~f _ Sampler(s)*_§ Hefmes , # Janiniofo

e
V120726

Data 5 2. T3 :
Location ID
ron XX-013699 XX-013700 /
w1 . | . es) No Revised Yes No  Revised Yes No Revised
" | Is this a new Location If No,%” through Jocation section If No, *Z" through location section I No, "Z” through location sechn
| Location Type KA N\ ' l
:E:_* Location Description MA A J
) > ) . X
Location Area (ft°) / Sy{:)g{) 25’00

Location Comment

X

Location Comment2

*1 Visible Vermiculite

*4 Soil Depth Top

%1 Soil Depth Bottom ‘SW Inches . “_if,\’ /" Inches ﬁnches
Visible Vermiculite - '
Sublocation
Visible Vermiculite . / - /

Comments :
Yes Yes @5) Yes No .
Sample C?Ilected if No, “2” through sample section If No, “Z” through sample section If No, “Z” through sample section
Matrix if other than Soil Tfes-baﬂ«-——Bu#—Gtheuﬁ Tree-bare—BPuf—oter——"7 [Tree bark  Duff i Other
*1 Sample ID §\
| 1) &
Y

%] Sample Time 1\/ ; /

- [ aBs N Wy N /Y N/ Y

*| Sample Venue Indoor Outdoq[ NA Indoor Outdo¢’ © NA Indoor /Outdoor NA

' NA Pre Post NA Pre Post NA Pre Post
* |1 Sample PrePostClear .
P Clear: 1% 2™ 3r/4‘“ 50 g™ 7" |Clear: 1%t 2™ 3/ 4" 5" " 7" |Clear: 13‘/2"d 3¢ 4 gh g 7t
| samiple Type FS  FD / Other FS  FD/ Other Fs JF Other
Sample Parent ID / / / ’
* t Composite Y / N Y/ N IY N
-+ | Sample / WV Aliquots 30 fOther 0 30 / Other 0 30 [ Other 0

Sample Location
Description

Sample Field Comments

ettt

*Required Field **List company after Sampler(s) if not “CDM Smith”  “Soil Depth Top” & “Soil Depth Bottom” refer to VV &for sample

For Field Team Completion: Completed by: ﬁ! QCby, “Fv

For Data Ent_ry:

Entered by:_ _

QC by:




EventlD Ff - geod il

Address

K D C Iri 5! A

Libby Personal Air Saniple
Field Sample Data Sheet

itk

- {202

Lhf
!

FSDs # PA - 101171

Date  p8/21/t2

A Tasinicfo

~ “roperty ID: AD-

Logbook #_/¢i3¢9 Pgs_ 4-45 Sampler(

sy 3 iblmes

Datd ltem 3
Location ID
*1 {To assign NEW locations - - 4} SRR SYAVERNNS W Wi g e -
1 complete location section on A D (“‘ (;](’ > [? 3 XX O i‘:’ é f? f [
s Soil & Location FSDS) .
Sample ID : ; _
_ FA- 00001 FA- 00002 _FA- 00003
| ABS N ey N <% N @
* Sample Venue Indoor Outdoor Both <NB | Indoor (ﬁd—gar Both NA | Indoor @ Both NA
.*| Sample PrePostClear Pre Post @ Pre Post @ Pre. Post.

Saniple Type

FB LB DB Other.

€5

 Sample Parent ID
{HV Parent 1D = LV Sample- 1D)

FS LB DB Othei,

FA- 00003

€9 FB LB DB Other

Sample Location
Description

Blank

NA

NA

Personnel Information:

ID_£7758  Neme  Stophzn Holings

Task__Hking.

*|Sample Air Type ~ [NB PAEXC PATWA PAABS |NA PAEXC PATWA KA-ABS [NA PAEXC PATWA PA-ABS
.| S8ample Air Volume Type | 75 ; Ty v - .‘ |
{if bothi HV & LV are colleciod) B _ LV Hv NA _ LV w NA 02 HV
*| Flow Meter Type <NA  Rotameter DryCal | NA  Rotameter DryCal | NA  Rolamete? DryCal
: (For Biunks “2” through “Pump ID” to “Sample Air Stop Flow”
=| Cassette Lot No 28578 Flow Meter ID /2 f556-.2 ~ then circle NA for “Pump Fault” & enter 0 for “Sariiple Total Time”)
*{Pump ID . FILISP- 00051 _BEECES
| Sample Air Start Date v 08421012 08/ 712
R - U e — g | e
Sample Air Start Time off 44937 s 09 3; | A
*| Sample Air Start Flow (Lfmin) «7}1/ g _;,%S - }/ -
| Sample Ai low (Umin) 5531 __ 2{_ ' m Al L
Sample Air Stop Date 28/2i/1.2 o8/t 2
Sample Air Stop Time \ " oo - -
p p p iﬁoﬂg L | 1607 . ﬁ,?ﬂ;’
Sample Air Stop Flow (Limin) / o %?}fa i i 855 M o
_ No T Yes (o NA Yes MNg NA Yes
Sample Total Time (min). 0
Sample Quantity (L) @
Everi {, foter | Evant [, Aeter |
| Sample Field Comments fo VY Mo VV
Archive? Yes No Yes No Yes No
V120120 *Required Field ** ist company after Samipler(s) if not “CDM Smith” Filter Diameter = 25mm; Pore Size=.8u
_ For.:ﬁi_éj_éi_;_f{e;am Completion: Compléted by: ﬁ 2 : ac by: *’w i -“For Data Entry. Entered by




Event 1D Fﬁ ,9@&'5}[2

Address __ g0 )‘TZ{LWW f

Libby Personal Air Sample
Field Sample Data Sheet

"’roperty ID: AD 0 f”zﬁ Logbook# ]f;@ifi‘? Pgs f{ § Sampier(s

FSDs# PA-101172

Date

2 R2i/ 12

S’ Hz!ﬁﬁes A ?Zuma*m:

iy Data Hemnys s e e o 3
Location ID
*1 (To assign NEW Jocations - - :}“;: ppm— >
complete location section on ‘}(X Q [ 6% /
Soil & Location FSDS)
*1Sample 1D : :
FA- 00004 FA- 00005
| ABS N a7 N 2 N
*t Sample Venue Indoor ‘ Both NA | Indoor @ifdoor> Both NA | Indoor Outr}éor Both NA
*| Sampie PrePostClear §A> Pre  Post §E> Pre  Post NA y{re Post
*| Sample Type &s?FB LB DB Other CES> FB LB DB Other FS FB /(B DB Other
ample Parent D - g - ' ' '
HV Parent ID = LV Sample D) Fp( - 0000») _ _
Sample Location 1A
Description N A N ﬁ
Personnel Information:
D #7075 Name_ fsami  [wumiote Task__ {king
*| Sample Air Type NA PAEXC PA-TWA BAASS [NA PAEXC PA-TWA CA-ABE
Sample Air Volume Type Y " 5 ;]
i bioth HV & LV are collected) NA LV @ NA @ MY
Flow Meter Type NA ®Rotameter _ DryCal | NA  Rofametd  DryCal N§/ ~__Rolameter ... DiyCal
(For Blanks “z” through “Pump ID” to “Sample Air Stop Flow”
Cassette Lot No e S Flow Meter ID _ / “f ;{% ,ﬁ then circle NA for “Pump Fault” & enter O for “Sample Total Time”)
.‘ FILISP-00039 565048 — 7
*| Sample Air Start Date 28/ /12 0872112 /
| Sample Air Start Time | 99357 T
8 ) :
- SH
-*| Sample Air Start Flow (Limin)| 5 £3 (ﬁﬂ(/ - K}'
*I Sample Air Stop Date gg/é; Jiz - /
*| Sample Air Stop Time j0C7 "’*’"““”“;“‘““"7 i){
*1 Sample Air Stop Flow {Limin) 3 5;% v %{f g W /
*1 Pump Fault @ ' NA Yes No / NA Yes

Sample Total Time (min)

Sample Quantity (L)

Eunt |, Povir2

Eapt |, fetor 2

Sample Field Comments i
, Ke V¥ Ko ¥V
Archive? Yes No Yes No i Yes NG
V120120 *Required Field **| st company after Sampler(s} if not “COM Smith” Filter Diameter = 25mm; Pore Size=.84
) F Jé B el : i ia Entry: Entered by . QCby.




EventiD Ff - pRust2

Libby Persohal Air Sample:
Field Sample Data Sheet

FsDS# PA-104173

Address __ KDC Fly ity Date __ 38,1 /12
~Property ID: AD-__759.3 _ Logbook #_/¢ /369 Pgs_#-5__ Sampler(s)~ 3 Hrimss. A Tammety
T Data lf.e fﬁ T 1 ) g 3

1Location ID
1 (To assign NEW locations - ‘A L0 ;

(g?nf)?:;gr;ocaﬁonc;?ci‘g:rson XJ){"‘ d { 36 / 5’ 4

oil & Location FSDS) R

Sample 1D ' FA- 00007

FA- 00006 =
- 27
*| ABS N @ N / Y

Sample Venue

Indoor @Jia,g_e? Both NA

indoor

Indcor Out}}éor Both NA

| Sample PrePostClear

Fre Post

Pre Post

oY

NA /é’re Post

Sample Type

(S FB LB DB Other

€S) FB LB DB Other

FS FBf/iLB DB Other

{Sample Parent 1D

{HV Parent ID = LV Sample ID) |

EA-060007T

/

- .| Sample Location
.| Description

N A&

Nf

ersonnel Information:

: 11D Q“f‘?’i’% Name

Yophan fhlnes

Task___fking

*| Sample Air Type NA PA-EXC PATWA RAABS [NA PAEXC PATWA EAABS’|NA-—RA-EXG—PA-THA—BATBS
Sample Air Volume Type YD - ) ; g - -
| (if both HV & LV are collected) NA _ LV @ NA @ HV _ NA. v Hv
| Flow Meter Type NA  Rotameter DiyCal | NA <Rotamefe?  DryCal | NA——Retameter——BrGal
_ (:;For Blariks “2” through "Purnp 1D” to “Sample Air Stop Flow”
Cassette Lot No _ PLAY g Flow Meter ID /2! é ﬁf,; g then circle NA for “Purhp Fault” & enter 0 for “Sample Total Time”)
| Pump ID FJLsE- 0005 T . FEFGLHS g e
Sample Air Start Date 0821 /12 08/21/i2 /
Sample Air Start Time [\!0!:4 ’—‘—“";i'ﬂ . /’C}_,fq ) W , \\‘
e e ) e e B Ry
Sample Air Start Flow (Limin) | & 243 | =22 1 . [ .8 = | y
“*! Sampte Air Stop Date 03/2i/12 0B/ 12 A‘)/
*| Sample Air Stop Time Jodd | - i - /ggq 3’!1‘,{»5/’ /
*| Sample Air Stop Flow (Umin)| 4 22 | IR /
*{ Pump Fault No NA Yes “No7 NA Yes No / NA Yes
Sample Total Time {min} /
Sample Quantity (L) /
Event 2, feter | Event 2, flcter |
Sample Field Comments - e .
b A VWV Mo UV
Archive? Yes No Yes No T NG s
V120120 *Required Field **| jst company after Sampler(s) if not "CDM Smith” Filter Diameter = 256mm; Pore Size=.8j
— : mp1eu0n Cgmpleted by: 5@ QG by 54 T s Ent;y - Emered by ac by




Event ID f"ﬁ' 0&@! el

Address

Libby Personal Air Sample
Field Sample Data Sheset

£DC Fywoy

FSDS# PA - 101174

Date __¢2421/12

* Mroperty ID: AD- Logbook #__f¢{3£9 Pgs_#-5 _ Sampler(sy'__3 iz lmes. A Tamsmeto

Location ID

- {To assign. NEW locations - S AT G e
compiete location section on }(X (? { 3(} ‘ f
ofl & Location FSDS)
1Sample ID
FA- 00008 FA- 00009
\ABS N @ N @

{ Sample Venue

Indoor Both NA

Indoor @_utdoor) Both NA

Indoor

}éoor Both NA

{ Sample PrePostClear

N

Pn_’e Post

Pre

NA> Post

/ Pre Post

Sample Type

ES) FB

LB BB Other

&S} FB LB DB Other

FS FB/ LB DB Other

'Sample Parent ID
(HV Parent ID.= LV Sample 1D}

FA- 60009

/

Sample Location
| Description

NA

NA

Personnel Information:

|ID_g7 75 Name ﬁwgm Taiiroto Task___fHhkinc
*| Samiple Air Type NA PAEXC PA- TWA @K@ NA PA-EXC PA TWA W NA—PAEXCPATWA PAABS
B i Y
_Sample Air Volume Type _ Y (‘j} may
] (if both HV & LV are collected) DA, LV (b\‘{ ' NA . e . HV . NA . Jﬁw v
| Flow Meter Type "NA <Botamoter  DryCal | NA  (Rotametsr> DryCal | NA-" Rofameter..DayCal
s (For Blanks “Z" through “Pump ID” to “Sample Air Stop Flow”
* Cassette Lot No 2 A4 f 5‘ Flow MeteriD f‘ ) ,’ A”é - ;} then circle NA for “Pump Faui_t” & enter O for “Sample Total Time”)
*|Pump ID EILISP- 00039 FES04S -7
*i Sample Air Start Date o % i/t 982142 /
Sample Air Start Time o1& | gi’;,lﬂ"’ foly , ‘[];}7 | /
i : ok : ;
Sample Air Start Flow (Limin) | %" 277 /ﬂ/ ]/ c;;f? T _ d}/
‘| Sample Air Stop Date 85/21/12 08/ 51/12 %?/
Sample Air Stop Time | /oijtf %ﬂ”};ﬁ’ foye | gifi2 ,}9/
*| Sample Air Stop Flow (Limin)| & 22 f: ] . ()f% ({”?’i___/ - /
| Pump Fault ) NA Yes Np NA Yes No /NA Yes
; ;'; Sample Total Time (min) /
Sample Quantity: (L) /
. Fvent 2, fotor 2 Evant 2, Aetsr 2
1 Sample Field Comments Mo vy No WV
Archive? Yes No Yes No s Yes TNMuT—
) V120420 *Required Field **ist company after Sampler(s) if not “CDM Smith” Filter Diameter = 25mm; Pore Size=.8u
. (j::ffeam Corépieticm: Completed b . o :Entry Entered by © 4




EventID f] - 080012 Libby Personal Air Sample FsDS # PA - 101175
Field Sample Data Sheet

Address £ F’éy wm;f _ Date  95/2i/12

““roperty ID: AD- Q f_:”’f{ 3 Logbook# f(ff' Pgs 4-4  Sampler(sy S pheimis A Tasumiofp

Data Hem = -0 1 2
Location ID _
* (To assign NEW focations - . AL P
i complete location section on XX 0 / 3 6 {(
- Soil & Location FSDS)
- Sample ID
P ~ FA-00010 | FA- 00011
| ABS N 'S N 2 N
*| Sample Venue Indoar @ Both NA | Indoor M Both NA | indoor Cutdogr Both NA
* | Sample PrePostClear NA  Pre Post qa?  Pre Post NA Pyé Post
*|Sample Type (E2 FB LB DB Other___ |€S’FB LB DB Other__ |FS FB yé DB Other
Sample Parent ID ; iy ' | /-
{HV Parent ID = £V Sample ID) _ FA -Qoe! I L a _ il /
.| Sample Location ' . i
Description N p( M ﬁ
fammm T
ersonnel Information:
D_§7955  Name___Sfephun Holones Task___Hhking
Sample Alr Type 'NA PAEXC PATWA @@ NA PAEXC PATWA ®A.482 |NA RAEXC FATWA PAABS |
Sample Air Volume Type s : AT \ e g !
e e Lo ¥Pe | NA v - @ | NA &> v NA M HV
Flow Meter Type NA “Rotametet DryCal | NA (Bgtg‘md} DryCal | N~ Rotameter DiyCal
. ) {For Blanks “Z" through “Pump ID” to “Sample Air Stop Flow”
Cassette LotNo __255(&  Flow MeterID _[2/£56 -7 then circle NA for “Pump Fault” & enter 0 for “Sample Total Time”)
|Pump ID_ _ ' FILiS P-a0u37 268063 . 7
Sample Air Start Date: 03/21/12 ag/2ifi2 i
*| Sample Air Start Time £ — 12| oY . . Y
| | Sample Air Start Flow (Umin) | £ 09 | o4 | &8 ;:,‘1: M
i Sample Air Stop Date 0801112 _ _ 08112 7
- *| Sample Air Stop Time fi2i 4 - “2/ ﬂgw /
*| Sample Air Stop Flow (Umin}| &~ 33 ‘ ' [c:?;‘fj’ /Z‘rﬁ/ /
*{ Pump Fault ) NA Yes (Ng/ NA Yes No / NA Yes
Sample Total Time {min}) : /
Sample Quantity (L) /
Bant 3, fcko | Event 3. feter | /
Sample Field Comments N{_ v f\jo vV /
| Archive? Yes No Yes No R No
V120120 *Required Field **ist company after Samp!er(s) if not “CDM Smith” Filter Diameter = 25mm; Pore Size=.8p

Entered by QCby:



| EventlD  fpb- (50012 Libby Personal Air Sample FsDs # PA - 101176
Field Sample Data Sheet

Address _£PC- Hywor _ Date  8%/°2i/12

Sroperty ID: AD-_ #0055 Logbook #__jg/347  Pgs_4-%  Sampler(sy__ & fefmes, # Tanipeio

bData ltem L 2 e T o NS As
Location iD . | el
LE (To assign NEW locations - XX 1 /r o) (j;, (j} P BUESS >
2" | complete location section on (t
| Soil & Location FSDS)
*{Sample ID ‘ |
P ~ FA- 00012 | FA- 00013
BS N @ N < N
ample Venue Indoor €utdoor® Both NA | Indoor @ Both NA | Indoor )Aoor Both NA
ik Sample PrePostClear @ Pre Post @ Pre Post NA / Pre Post
%) Sample Typé' @ FB LB DB Other_ @ FB LB DB Other_ . FS FB / LB DB Other
" |'sample Parent ID. . - . |
{HV Parent ID. = LV Sample ID} | Fﬂ - Z?ﬁ@ ig B . . /
.1 Sample Location ' .
= Description NP( . N'q _
. Personnel Information: .
JoTs. Neme_fial Jpimeto  Tesk Hiking
*| Sample Air Type NA PA-EXC PA TWA @;@s NA PA EXC PATWA CE&AB@ NA-PA-EXC-PATWAPAABS

X £
. Sample Air Volume Type ; T~ A ( i P :

(i both HV & LV are collected] NA LV @ NA' @ Hv NA - HYV _
! Flow Meter Type NA @M " DryCal | NA @me@ﬁ DryCal NA Rotameter DryCal

(For Blanis “Z” through “Pump ID” to “Sample Air Stop Flow”

«| Cassette LotNo P55 / 5 __ Flow Meter iD f/2/ ﬁ? 6 7 then circle NA for “Pump Foult” & enter 0 for “Sample- Totol Time”}
*|Pump 1D ETLLEP- 0039 _ 8BEOHS : 7
| Sample Air Start Date 0851712 08/21 /12 /
Sample Air Start Time | </ I | fﬁgi’ Y .\\i>/
3 S N I . St ] - p . : i . {13
ample Air Start Floyv {Limin}) Sﬁ ZZ _ﬂ; _ 203 ﬁi T . 2 y
* Sample Air Stop Date 6821/ 6%/ 2 | z}/
: Sample Air Stop Time /2] ) EI,@ - 112 / ) i lﬁ?/:? /
Sample Air Stop Flow (Umin)| 4 22 | 209 | .2

Pump Fault Ne NA Yes @ NA Yes No /I<IA Yes

: Sample Total Time (min) _ _ /
Sample Qﬁantity {L} ' | /
Fvert 3. fetor 2 Evnt 3, fefer 2
| Sample Field Comments Mo V' Ao VV
[ Archive? © Yes No Yes No .

V120120 *Required Field ** ist company after Sampler(s} if not "CDM Smith” Filter Diameter = 25mm; Pore Size=.8

~For Uata Entry: Entered by: G

-‘For Field Team Completion: - Completed by: =




EventID FA - 080042

Address

Libby Personal Air Sample
Field Sample Data Sheet

£DC Fft/ },s Afu}

o 52

FSDS # PA - 101177

Date __ 98/ /i2

T Data ltem

roperty ID: AD- [2@?31?,3 Logbook# Aﬂj,ggﬁ Pas M & Sampler(s)** ‘;%/a/m,é

f} Tari pristt

Locatton 1D

| (To assign NEW locations -
- complete localion sectior’ on
i Soil & Location FSDS)

- XX-013700—

B

FA- 00014

" FA- 00015

N

=

N

a7

7| Sample Venue

Indoor Both NA

Indoor QuidooP Both NA

Indoor Oyéioor Both NA

-*| Sample PrePostClear @ Pre Post CNAD Pre Post / Pre Post
| sample Type @ F8 LB DB Other___ (FD FB LB DB Other___ |FS FB/ LB DB Other____
| Sample Parent ID . - |
(HY Parent ID = LV Sample D). FA 000 / S /
»| Sample Location ¥ i £ /
Description NP{ Nﬁ
st

Personnel Information:

D_£7958 Neme_ Shophen Holres Task Mot
*| Sample Air Type NA PAEXC PATWA @ NA PA EXC PATWA @é@ N&—PAEXC PA-TWA PA-ABS
- ; Iy
«] Samplée Air Volume Type Ty T ; ' gf- '
{if both HV & LV are collected) NA LV @ NA ) @ HY NA M E_—IV
*| Flow Meter Type NA  ®otameisr DryCal | NA  ¢Fotamelgr  DiryCal | MNA™ _ Rotameter DryCal
) . (For Blanks “z” through “Pump 1D” to “Sample Air Stop Flow”
+| Cassette Lot No 2 § § i 8‘ Flow Meter ID f o f 6: fﬁé "‘2 then circle NA for “Puinp Fault” & enter 0 for “Sample Total Time”)
*|Pump ID FILISP- 9003 T BLSUS Y
*| Sample Air Start Date G8/31/12 08/2] / J 2 /
Sam ple. Air Start Time 433 4 A [433 M i B}/ o /
Sampie Air Start Flow {Lfmin) g 51)[ - /“? G -, I ‘;3} /
Sample Air Stop Date 08/21/12 6"’9/4‘? i/i2 ?“’/
Sampie Air Stop Time i1k - iz ILY e }f
|Samp pTime | ok A 450 1 4
‘| Sample Air ?top Flow (Umin}| & 99 2 I 0? 7 . /
‘| Pump Fault Ny NA Yes (No NA Yes No / NA Yes
Sample Total Time (min) /
Sample Quantity (L) /
V??é{aﬁ‘fi corer .Sﬁ“:d*i; @;’}2 . /
“I Sample Field Comments Vegatntive coditian pect ,
Ao V. /
Archive? Yes No Yes No L—m~¥e-s-mm_._ﬂ_q~_
V120120 *Required Field st company after Sampler(s) if not “CDM Smith” Filter Diameter = 25mm; Pore Size=.8p
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USACE/Libby Asbestos Project Logbook i0[‘§63

Date: 9‘%%% igi Address:
Author: # "
Personnel: _3 elpras | £ Tenitiafe
ABS Scenano
PPE: L 1 :{ D! Bvent: ﬂk[a% f-3; Hwing | :
GPS Unit: Tnmble Geo H GeoExplorer 3000 S/N 17091 w/GeoBeacon| *-
Soil Moisture Meter: Delia T Devices HE2 $/N 53-074 w/Theta Probe ML2X
All activities comypleted in accordance w/governing document B
OU 2, Sampling and Analysis Plan 2012 Post-Construction
Activity-based Sampling, Revision 0, August 2012.
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USACP7Libby Asbestos Project Logbook: 0/§éf2
Date:3 2 Address: KDC F UMU’
Author; Weather: / |

Personnel: g—f;’ V‘f ez {CDM Smith)

ABS SCEHaHOMQWQ[M V| ] '
PPE: L / Event;_ A~ ’
GPS Unit: Trimble GeoXH GeoExplorer 3000 $/N 17091 w/GeoBeacon

Soil Moisture Meter: Delta T Devices HH2 /N 53-074 w/Theta Probe M12X | | -

All activities completed in accordance w/governing document
OU 2, Sampling and Analysis Plan 2012 Post-Construction
Activity-based Sampling, Revision 0, August 2012,
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‘i

ibby Asbestos Project Logbook: IR
Q' ('L. Address: .
¥l Weather:

Author;
{CDM Smith)

Personnel:

ABS Scenario; Mﬂ_ﬂ 3
Event:

PrE: €

All activities completed in accordance w/governing document
OU 2, Sampling and Analysis Plan 2012 Post-Construction
Activity-based Sampling, Revision 0, August 2012.

GPS Unit: Trimble GeoXH GeoExplorer 3000 $/N 17091 w/GeoBeacon
| Soil Moisture Meter: Delta T Devices HH2 S/N 53-074 w/Theta Probe ML2X

DT10-ABS Team 0néife | Refetence PsoSE.
1Pn 101180 rloaahowi wle IDs .

‘ .Sow/'/loﬁw)/lca&w 4oL Mbwi

et (ollecied. . 3.0%, 712. 4%& 42,7 :L"Z-

w‘b LL‘Z. be‘L?n 44"2.‘ | ,@_ /_s/.w

I?—J 935*2, No WNM Obse)z

r-+

A mé %oﬂ Y
0751 Mvw activi
4:7 mOm oSt C‘a&bm\éd'

i

§ wa [ AN P
m wrh 4o

149, m s Hm"g ﬁwhw /br:«f""wf‘/

\
B
§
‘|
r




CDM Federal Programs Corporation

FIELD SURVEILLANCE REPORT

Date of Report: August 27, 2012

Contract/Project No,/Title: EPA Contract No. EP-W-05-049 (SAP/QAPP development) and USACE
Contract No. W9128F-11-D-0023 Task Order 2 (SAP/QAPP execution)

Organization: CDM Federal Programs Corporation (CDM Smith)

Date Conducted: August 21, 2012 Location; Libby, Montana

Conducted by: Terry Crowell

Personne] Contacted JTo Nell Mullins (QA Dlrector) Bob Alexander (QA Coordinator), Nate Smith
(EPA WA PM) Tommy Cook {(USACE TO PM); Asami Tanimoto (FTL}; Steve Holmes (F1e1d Team
Member); Damon Repine (H&S Manager)

Controliing Documents/Procedures Applicable to Surveillance (Indicate Specific Sections): CDM
Smith Accident Prevention Plan (June 2011); Sampling and Analysis Plan/Quality Assurance Project

Plan for 2012 Post-construction Activity-based Sampling, Libe Asbestos Site, Operable Unit 2

(Revision (), August 2012}, Section B2 (Sampling Methods), Section B3 {(Sample Handling and Custody), _
and ABS scripts for mowing and hiking: project-specific SOPs to include: EPA-LIBBY-2012-01 - Field

Logbook Content and Control; EPA-LIBBY-2012-04 - Field Equipment Decontamination; EPA-LIBBY-
2012-05 - Handling IDW; EPA-LIBBY-2012-10 - Sampling of Asbestos Fibers in Air.

Activities/Documentation Reviewed: Sampling preparation, including site reconnaissance, soil

moisture evaluation, GPS point collection, equipment calibration, and donning PPE; sampling activities

for the three hiking events and the first of the three mowing events; personal and equipment

decontamination procedures; and copies of all related field documentation, including logbook entries,

field sample data sheets (FSDSs), and ABS area skeiches.

Proficiencies: It was clear that the project team were well prepared to execute field activities and

divided up field tasks in order to be most efficient. Both team members were actively engaged

throughout the entire field surveillance process, asking questions and completing field activities in

accordance with guidance documents and procedures. Prior to field work, the FTL had clarified several

itéms in the SAP/QAPP with project management and notified the auditor of the approved changes,

Confidential Business Information



which were subsequently observed to be documented appropriately (via a Libby Field Record of

Modification [ROM] to the client). Following review of field documentation, the FTL responded to

follow-up questions in a timely and cooperative manner.

Observations: See Field Surveillance logbook (attached) entry for 8/21/12.

Deficiencies: 1) Soil moisture evaluation using the hand method (Section B2.1.2 of the SAP/QAPP)

was not observed to have been performed. 2) No documentation related to the lot blank was provided.

3} The names and ‘company affiliations of the person to whom (or alternatively, the location where)

samples were relinquished was not documented in the logbook.

Corrective action (CA) taken to address each deficiency. Describe objective evidence observed or

reviewed that demonstrates CA was implemented: 1) The auditor brought these deficiencies to the

attention of field staff following completion of collecting soil moisture readings using the soil moisture

meter. Field staff explained that ground materials were extremely dry and loose when inserting the

probe at every location where a soil moisture reading was collected (the drv conditions were also

observed by the auditor); therefore, a thand test would certainly have supported the soil moisture

deficiency needed for ABS sampling. Deviation documented via ROM. 2) The FTL explained that the

_unused cassettes for sampling were provided by onsite CDM Smith staff responsible for lot-blank

testing the project supply of unused cassettes. The lot blank sample results were subsequently

" provided to the auditor. Deviations were documented via ROM. 3) Logbook entries were revised to

designate that samples were relinquished to the secure sample cabinet at the CDM Smith office,

Further CA required for uncorrected deficiencies? (Y @ If YES, attach Corrective Action Request
(CAR) form. :

Prepared by: Approved by:
W @wﬁéé s

ﬂ Headquarters QA Director
cc: Geoff McKenzie, Program Manager

Thomas Cook, Project Manager
Jo Nell Mullins, HQ QA Director
Terry Crowell, QAC

HQ QA Files, Oak Ridge
Project Files, Libby

Confidential Business Information
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CDM Smith - Libby Field Office CHAIN OF CUSTODY RECORD Priority # H-2 No: 22803
From: 60 Port Bivd Ste 201, Libby MT 59923 Libby Asbestos Investigation EPA Region 8 Send To: EMSL27
AirBill:  NA CarrierName: hand delivered 107 W 4th Street
No of Samples: 7 DateShipped: 8/,2‘2/201 ﬂ \}A\}‘ 27120682 Libby, MT 55923
’ ' Sample # Tag ‘Sample Date| Matrix | | Vol/L Filter Pore |TAT i Analvses v } VID Media Comments
i {Areaf/cm2 Sizefum) Days | o : Code :

\\/' FA-00001 |AL1 8/21/2012mmr o | 08 1 PCM-7400 | E Lem
\\./ FA-00001 |AL2 8/21/2012 | Air 0 | 08 60 TEM-ISO | b - |
o FA00002 |AL2 8/21/2012  Air 164 | 08 60 TEMHSO _| FA-00003 | B e
 FA00002 ‘AL1| 8/21/2012  Air 164 | 08 PCM-7400 |FA 00003 € e
T FA00003 AL1| 8/21/2012 Ar 58 08 1 Archive - ¢ e
oo Azl winjzor Ar 58 o8 e aewe s e
|1 FA-00004 ‘ALL' 8/21/2012  Air 161 08 1 PCM-7400 FA-00005 | C |
A FA-00004 |AL2 8/21/2012 ' Air 161 08 60 TEM-ISO (FA-00005 B e
| _FA-00005 |ALL 8/21/2012 Air 60 | 08 | 1. Archive c __..—
o~ FA-00005 AL2| 8/21/2012 ' Air 60 | 08 60 Archive | B | =
‘/rFA 00006 AL1| 8/21/2012  Air 160 | 08 1 PCM-7400 FA-00007 | C | —
| ‘A FA-00006 AL2| 8/21/2012  Air 160 08 60 TEM-ISO FA-00007 | B P

FA-00007 (ALl 8/21/2012  Arr . 56 0.8 1 Archive c o
M FA0D007 (AL2 8/21/2012 Ar . 56 08 60 Archive - s T o
I Special POSTOU20812 - Rev 0 SAMPLES TRANSFERRED FROM COC #:

Notes
Relmq unshed by (Signature and Company) Date/Tnme Recewed by S|gnature and Company) Date/Time i Sample Condition Upon Receipt i

(\\—f/w-%%}c CDN\SV\:H/\ ?/-"cSZIA 1320‘:( /?/ W‘J"‘?’ EmSC

9/23),2 /307% ok Paoa

]




Requirements Summary: #POSTOU2-0812
Requirements Revision #: 0
Effective Date: August 17, 2012

SAP/QAPP REQUIREMENTS SUMMARY #PQSTQU2-0812
SUMMARY OF PREPARATION AND ANALYTICAL REQUIREMENTS FOR ASBESTOS

Title: Sampling and Analysis Plan/Quality Assurance Project Plan, 2012 Post-Construction Activity-Based Sampling, Operable Unit 2

SAP Date (Revision): August 2012 (Revision 0)
EPA Technical Advisor; Rebecca Thomas (303-312-6552. Thomas.Rebecca@epa.gov)

(contact to advise on DQOs of SAP related to preparation/analytical requirements)

Sampling Program Overview: This program will conduct activity-based sampling in the Flyway of OU2. As part of this program. ABS air samples will be

collected and analyzed for asbestos by TEM for two different ABS scenarios (mowing, hiking). Personal air samples will also be collected for H&S monitoring

and analyzed by PCM.,

Sample ID Prefix: FA-

Estimated number and timing of field samples:

All samples will be collected in August-September 2012 timeframe (exact dates have not yet been determined).
>> ABS Air, mowing = 3 samples + field QC samples
>> ABS Air, hiking = 6 samples + field QC samples

TEM/PCM Preparation and Analytical Requirements for Air Field Samples:

Preparation Details Analysis Details .
Medium | Medium Indirect Prep? (b) ) . ... Applicable Laboratory
’ Investi- - — Filter Recording Analytical Sensitivity/Prioritized Modifications
Code Sample Type . With Without . Method . .
gative? . . Archive? Rules (¢} Stopping Rules (d) (current version of)
Ashing Ashing
A Air, ABS Yes Yes, if No Yes TEM — All PCME Count a minimum of 2 grid LB-000016, LB-000029,
Mowing material is Modified asbestos, openings in 2 grids, then LB-000066, LB-000067,
B Air. ABS overloaded ISO L:>5 pm continue counting until one is LB-000085
Hi,king {(>25%) or 10312, W:>0.25 um | achieved:
unevenly Annex E AR: > 3:1 i) the target sensitivity is
loaded on (Low achieved
filter Mag, ii) 25 PCME LA structures are
5,000X) recorded
iii) 2.0 mm? of filter has been
examined

Page 1 of 3




Requirements Summary: ¥POSTOU2-0812
Requirements Revision #: ¢
Effective Date: August 17, 2012

Preparation Details Analysis Details .
Medium Medium Indirect Prep? (b) Applicable Laboratory
’ Investi- - — Filter Recording Analytical Sensitivity/Prioritized Moeodifications
Code Sample Type gative? With Without Archive? Method Rules (c) Stopping Rules (d) (current version of)
) Ashing Ashing '
C Air, Health & No No Yes, if Yes PCM — For PCM: For PCM: Count a minimum of | For PCM: LB-000015
Safety material is NIOSH NIOSH 7400, | 20 FOVs, then continue counting
overloaded 7400, “A” rules until one is achieved: For AHERA:
(>25%) or Issue 2 iy 100 fibers are recorded LB-300029, LB-000031,
unevenly If AHERA is | ii) 100 FOVs are examined LB-000067, LB-000(85
loaded on TEM- requested: (regardless of count)
filter AHERA All asbestos;
(upon L>0.5um | For AHERA: Examine 0.1 mm?®
request) AR > 5:1 of filter

{a) The high volume fiiter will be analyzed in preference to the low volume filter if direct preparation is possible. If the high volume filter is overloaded. use the low volume filter.
If the low volume filter is overloaded, prepare indirectly (with ashing), calculate number of grid openings to analyze to reach target analytical sensitivity, and contact EPA project
managers or their designate before proceeding with analysis.

(b) See most current version of SOP EPA-LIBBY-08 for preparation details.

{c) If observed, chrysotile and other amphibole asbestos should be recorded. Recording of chrysotile can stop after 25 chrysotile structures have been recorded (finish GO where
25" chrysotile found).

(d) Target analytical sensitivity for mowing scenario is 0.047 cc”' and for hiking scenario is 0.0058 cc™’.

TEM/PCM Preparation and Analytical Requirements for Air Field Quality Control Samples:

_ Medium, .Preparation Details Analysis Details Applicable Labotatory
Medium Sample Indirect Prep? Recordi Modificati
Code ;mp With | Without | Archive? Method eeording Stopping Rules Hications
ype . . Rules (current version of)
Ashing | Ashing
D Air, No No Yes TEM — Modified All PCME Examine 1.0 mm? of filter. LB-000016, LB-000029,
lot blank SO 10312, asbestos; LB-000066, LB-000067,
and field Annex E L:>5pm LB-000085
blank {Low Mag, W:>0.25 pm
5,000X%) AR: > 3:1
E Air, Health No No Yes PCM - NIOSH For PCM: For PCM: Count a minimum of 20 For PCM:; L.B-060015
& Safety 7400, Issue 2 NIOSH 7400, | FOVs, then continue counting until
field blank “A” rules one is achieved: For AHERA:
TEM-AHERA i) 100 fibers are recorded LB-000029, LB-000031,
{upon request) If AHERA is | ii) 100 FOVs are examined LB-000067, L.B-000085
requested: {regardless of count)
All asbestos;
L>=0.5pm For AHERA: Examine 0.1 mm? of
AR > 5:1 filter

Page 2 of 3




Requirements Summary: #POSTOU2-0812
Requirements Revision #: 0
Effective Date: August 17, 2012

Analytical Laboratory Quality Control Sample Frequencies:
TEM (k): Lab Blank — 4% PCM (1): Blind Recounts — 10%
Recount Same — 1%
Recount Different - 2.5%
Verified Analysis — 1%
Interlab — 0.5%
Repreparation — 1%

(k) See LB-000029 for selection procedure and QC acceptance criteria
(1) See NIOSH 7400 for QC acceptance criteria

Requirements Revision:
Effective Date:

Revision #: Revision Description
0 8/17/2012 N/A

Anabvtical Laboratory Review Siun-off

[T EMSL - Libby [sign & date: i 2 ESAT [sign & dater . Douglas Kem_t0_July 2612}
L EMSE - Cinnaminson [sign & dute: ] | L] Hvgeia {sign & dote: 1
LI EMSE - Belwville fsign& date: ] L) RES fsign & dater S

LI EMSE - Denver Jsign & date:

!

[Cheching ihe Pox and inilialing above indicdies that ihe fiboratony Jas reviewed wid achnovledged e prepuration wd onahtical requirerients avsociared
with the specificd SAP |

Page 3 of 3




Priority # H-2

27/2008285

Media
Code

CDM Smith - Libby Field Office CHAIN OF CUSTODY RECORD
From: 60 Port Blvd Ste 201, Libby MT 59923 Libby Asbestos Investigation EPA Region 8
AirBill:  NA CarrierName: hand delivered
No of Samples: 8 DateShipped: 8[2272012 A‘(\ }\}_
Sample # Tag Sample Date Matrix Vol/L  FilterPore TAT An LvID
Area/cm2 Sizelum) paye
~ FA-00008 AL1 8/21/2012 Air 157 0.8 1 PCM-7400 FA-00009 C
-~ FA-00008 AL2 8/21/2012 Air 157 0.8 60 TEM-ISO FA-00009 B
~ FA-00009 AL2 8/21/2012 Air 61 0.8 60 Archive B
v~ FA-00009 ALl 8/21/2012 Air 61 0.8 1 Archive C
~ FA-00010 ALl 8/21/2012 Air 158 0.8 1 PCM-7400 FA-00011 C
.~ FA-00010 AL2 8/21/2012 Air 158 0.8 60 TEM-ISO FA-00011 B
~~ FA-00011 ALl 8/21/2012 Air 58 0.8 1 Archive C
4 FA-00011 AL2 8/21/2012 Air 58 0.8 60 Archive B
/ FA-00012 ALl 8/21/2012 Air 157 0.8 1 PCM-7400 FA-00013 C
/ FA-00012 AL2 8/21/2012 Air 157 0.8 60 TEM-ISO FA-00013 B
FA-00013 AL1 8/21/2012 Air 63 0.8 1 Archive C
S FA-00013 AL2 8/21/2012 Air 63 0.8 60 Archive B
- FA-00014 AL2 8/21/2012 Air 91 0.8 60 TEM-ISO FA-00015 A
v FA-00014 ALl 8/21/2012 Air 91 0.8 1 PCM-7400 FA-00015 C
% FA-00015 AL1 8/21/2012 Air 35 0.8 1 Archive C
\/ FA-00015 AL2 8/21/2012 Air 35 0.8 60 Archive A

Special POSTOU20812 - Rev 0
Notes:

Relinquished by (Signature and Company) Date/Time

glaof&l%pm«sﬂ%\ vlafla 130

22804

. EMSL27
107 W 4th Street

Libby, MT 59923

Comments

SAMPLES TRANSFERRED FROM COC #:

Received by (Signature and Company)

| RK W nboortg Em St

F)23)12

Date/Time

U U U § U WU O O OO R W W O

Sample Condition Upon Receipt

) - /cge/



Requirements Summary: #POSTOU2-0812
Requirements Revision #:
Effective Date: August 17,2012

SAP/QAPP REQUIREMENTS SUMMARY #POSTOU2-0812
SUMMARY OF PREPARATION AND ANALYTICAL REQUIREMENTS FOR ASBESTOS

Title: Sampling and Analysis Plan/Quality Assurance Project Plan, 2012 Post-Construction Activity-Based Sampling, Operable Unit 2

SAP Date (Revision): August 2012 (Revision 0)

EPA Technical Advisor: Rebecca Thomas (303-312-6552. Thomas.Rebecca@epa.gov)
(contact to advise on DQOs of SAP related to preparation/analytical requirements)

Sampling Program Overview: This program will conduct activity-based sampling in the Flyway of QU2. As part of this program, ABS air samples will be
collected and analyzed for asbestos by TEM for two different ABS scenarios (mowing, hiking). Personal air samples will also be collected for H&S monitoring
and analyzed by PCM.

Sample ID Prefix: FA-

Estimated number and timing of field samples:

All samples will be collected in August-September 2012 timeframe (exact dates have not yet been determined).
>> ABS Air, mowing = 3 samples + field QC samples
>> ABS Air, hiking = 6 samples + field QC samples

TEM/PCM Preparation and Analytical Requirements for Air Field Samples:

Preparation Details Analysis Details .
Medium Medium . Indirect Prep? (b) . . . o D Appllcab'le~ Laboratory
Cod g le T ’ Investi- Witl Witl Filter Method Recording Analytical Sensitivity/Prioritized Madifications
ode ample 1ype rative? l.“ it 1.out Archive? etho Rules (c) Stopping Rules (d) (current version of)
B Ashing Ashing
A Air, ABS Yes Yes, if No Yes TEM — All PCME Count a minimum of 2 grid LB-000016, LB-000029,
Mowing material is Modified asbestos; openings in 2 grids, then LB-000066, LB-000067,
B Air. ABS overloaded ISO L:>5um continue counting until one is LB-000085
Hiking (>25%) or 10312, W:>0.25 um | achieved:
unevenly Annex E AR: > 3:1 i} the target sensitivity is
loaded on (Low achieved
filter Mag, ii) 25 PCME LA structures are
5.000X) recorded
iii) 2.0 mm? of filter has been
examined

Page 1 of 3



Requirements Summary: #POSTOU2-0812
Requirements Revision #: 0
Eftective Date: August 17,2012

Preparation Details Analysis Details .
Medium Medium Indirect Prep? (b) Applicable Laboratory
’ Investi- - — Filter Recording Analytical Sensitivity/Prioritized Modifications
Code Sample Type rative? With Without Archive? Method Rules (¢) Stopping Rules (d) (current version of)
5 ] Ashing Ashing ' pping )
C Air, Health & No No Yes, if Yes PCM - For PCM: For PCM: Count a minimum of For PCM: LB-000015
Safety material is NIOSH NIOSH 7400, | 20 FOVs, then continue counting
overloaded 7400, “A” rules until one is achieved: For AHERA:
(>25%) or Issue 2 i) 100 fibers are recorded LB-000029. LB-000031,
unevenly It AHERA is | ii) 100 FOVs are examined LB-000067, LB-000085
loaded on TEM- requested: (regardless of count)
filter AHERA All asbestos;
(upon L =05 pum For AHERA: Examine 0.1 mm?*
request) AR > 5:1 of filter

(a) The high volume filter will be analyzed in preterence to the low volume filter if direct preparation is possible. If the high volume filter is overloaded. use the low volume filter.
If the low volume filter is overloaded, prepare indirectly (with ashing). calculate number of grid openings to analyze to reach target analytical sensitivity. and contact EPA project

managers or their designate before proceeding with analysis.
(b) See most current version of SOP EPA-LIBBY-08 for preparation details.

{c) If observed. chrysotile and other amphibole asbestos should be recorded. Recording of chrysotile can stop after 25 chrysotile structures have been recorded (finish GO where

25" chrysotile found).
(d) Target analytical sensitivity for mowing scenario is 0.047 cc”' and for hiking scenario is 0.0058 cc™'.

TEM/PCM Preparation and Analytical Requirements for Air Field Quality Control Samples:

' Medium, .Preparation Details Analysis Details Applicable Laboratory
Medium g | Indirect Prep? R ding Modificati
Code amp'e With Without | Archive? Method ceording Stopping Rules oditications
Type . . Rules (current version of)
Ashing | Ashing
D Air, No No Yes TEM — Moditied All PCME Examine 1.0 mm® of filter. LLB-000016, LB-000029,
lot blank ISO 10312, asbestos: LB-000066, LB-000067,
and field Annex E L:>5um LB-000085
blank (Low Mag, W:>0.25pum
5.000Y) AR: > 3:1
E Air, Health No No Yes PCM ~NIOSH For PCM.: For PCM: Count a minimum of 20 For PCM: LLB-000015
& Safety 7400, Issue 2 NIOSH 7400, | FOVs, then continue counting until
field blank “A” rules one is achieved: For AHERA:
TEM-AHERA i) 100 fibers are recorded LB-000029, LB-000031,
(upon request) If AHERA is | ii) 100 FOVs are examined LB-000067, LB-000085
requested: (regardless of count)
All asbestos;
L>0.5pm For AHERA: Examine 0.1 mm-~ of
AR > 5:1 filter

Page 2 ol 3




Requirements Summary: #POSTOU2-0812
Requirements Revision #: 0
Effective Date: August 17,2012

Analytical Laboratory Quality Control Sample Frequencies:
TEM (k) Lab Blank — 4% PCM (1): Blind Recounts — 10%
Recount Same — 1%
Recount Different — 2.5%
Veritied Analysis — 1%
Interlab — 0.5%
Repreparation — 1%

(k) See LB-000029 for selection procedure and QC acceptance criteria
(1) See NIOSH 7400 for QC acceptance criteria

Requirements Revision:

Revision #: Effective Date: Revision Description
0 8/17/2012 N/A

i t
EVIND D

Page 3 of 3



Appendix C

Outdoor ABS Air Data Summary



APPENDIX C.1
0OU2 POST-CONSTRUCTION ABS PERSONAL AIR SAMPLE RESULTS

ABS Information

Sample Information

Analysis Information

Results

N LA Structures | LA Air Conc.
Receptor |ABS Scenario Script | Event Sample Index 1D | Person I'.)s:::t‘::fn Flow Rate | Vol (L) C\tl:ljll:(::‘:d Laboratory Analysis Prep EFA | GO Size| GOs F Sensitivity
Type Description Date (min) (L/min) check L Date Method | (mm?) | (mm?) | Counted | Factor (ce)™ Total | PCME | Total | PCME
1 8/21/2012| FA-00014 1 17 5.4 91 91 EMSL27 8/30/12 D 385 0.013 57 1 5.71E-03 0 0 0.0 0.0
1 | 8/21/2012| FA-00015 [ 1 17 2.0 35 35
MDT Worker Mowing Scenario 1 2 8/31/2012| FA-00017 1 12 5.6 68 68 EMSL27 9/13/12 D 385 0.013 10 1 4.36E-02 0 0 0.0 0.0
ROW 3 | 8/31/2012| FA-00018 1 12 2.1 25 25
3 9/8/2012| FA-00020 1 14 5.6 79 79 EMSL27 9/13/12 D 385 0.013 70 1 5.36E-03 0 0 0.0 0.0
3 9/8/2012| FA-00021 [ 1 14 2.1 29 29
1 8/21/2012| FA-00002 1 30 5.5 164 164 EMSL27 9/5/12 D 385 0.013 40 1 4.51E-03 0 0 0.0 0.0
1 | 8/21/2012| FA-00003 1 30 1.9 58 58
1 8/21/2012| FA-00004 2 30 5.4 161 161 EMSL27 9/5/12 D 385 0.013 40 1 4.60E-03 0 0 0.0 0.0
Hiking in the 1 | 8/21/2012| FA-00005 [ 2 30 2.0 60 60
Flyway 2 8/21/2012| FA-00006 1 30 5.3 160 160 EMSL27 9/6/12 D 385 0.013 35 1 5.29E-03 0 0 0.0 0.0
Recreational adjacent to | Scenario 2 2 8/21/2012( FA-00007 1 30 1.9 56 56 - - - - - - - - - - - -
Visitors the Kootenai 2 8/21/2012| FA-00008 2 30 5.2 157 157 EMSL27 8/29/12 D 385 0.013 40 1 4.72E-03 0 0 0.0 0.0
) 2 | 8/21/2012| FA-00009 | 2 30 2.0 61 61
River 3 8/21/2012| FA-00010 1 30 5.3 158 158 EMSL27 8/29/12 D 385 0.013 40 1 4.69E-03 0 0 0.0 0.0
3 | 8/21/2012| FA-00011 1 30 1.9 58 58
3 8/21/2012| FA-00012 2 30 5.2 157 157 EMSL27 8/29/12 D 385 0.013 40 1 4.72E-03 0 0 0.0 0.0
3 | 8/21/2012| FA-00013 | 2 30 2.1 63 63
--- filter was not analyzed
cc = cubic centimeter

D = Direct
EFA = Effective area of the filter

GO = Grid openings

L= Liter
L/min = Liters per minute
MDT = Montana Department of Transportation

mm? = square millimeters
phase contrast microscopy equivalent
ROW = Right of Way

PCME =

App C_Data Summary.xIsx\APP C data




Appendix D

Field and Laboratory Modifications



R Record of Modification
" A . toDocuments Governing Field Activities
M Libby Asbestos Project

b H?O“éé\ Form No. LFO-000169
Instructions to Requester: Email draft modification form to the contacts at bottom of form for review and
approval. File approved copy with the CDM Smith Quality Assurance Coordinator (QAC) at the Libby Field
Office (LFO). The QAC will distribute approved copies and maintain the originals at the LFO.

Acect ©

Requester: Asami Tanimoto Title: __Field Team Lead
Company: CDM Smith Date: _ August 23, 2012

Governing document (title and approved date) or SOP (title and SOP number):_Sampling and Analysis
Plan/Quality Assurance Project Plan: 2012 Post-Construction Activity-Based Sampling. Revision 0 — August
2012

Field logbook and page number where modification is documented (or attach associated correspondence):
Logbook #101369

Description of modification (attach additional sheets if necessary; include revised text for all document or
SOP sections that are affected by the modification):_ See Attachment 1

Implication(s) of modification (if applicable, attach a list of affected property addresses or sample IDs):
See Attachment 1

Duration of modification (cicle one):

Temporary Date(s):

Effective Date:_August 21, 2012

Data Quality Indicator (indicate one; reference the definitions below for direction on selecting data quality
indicators): See Attachment 1

DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are not useable. The conditions outlined in the modification form adversely effect the

associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low. The conditions outlined in the

modification form suggest that associated sample data are reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be considered approximations. The conditions outlined in the

modification form suggest that associated sample data are reliable, but estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be biased high. The conditions outlined in the

modification form suggest that associated sample data are reliable, but estimated high.

No Bias - Samples assaciated with this modification form are useable as reported. The conditions outlined in the modification form suggest that

associated sample data are reliable as reported.

CDM Technical Review and Approval: RAWA \K\@&EL

«.ﬂ Date:10/25/12
(CDM Project Manager or designate / ""-—2--&

Date: /o/g{/Z_
/7

Page 1 of 2

EPA Review and Approval:
(USEPA RPM or designate)



LFO-000169: Attachment 1

Sections A6.2 (Page 17)

Logbook 101369 Pages 8-9

Date(s): 8/31/12, 9/8/12

Description of modification: Events 2 and 3 of the mowing scenario will be completed in late August/early
September to maintain at least a week between sampling events. Sampling dates will meet the meteorological
and soil moisture requirements.

Implications of modification: There are no anticipated negative implications of this modification.

Data Quality Indicator: No Bias

Sections B2.1 (Page 27)

Logbook 101369 Pages 4-7

Date(s): 8/21/12

Description of modification: Instead of collecting additional low volume sample for health and safety,
personal air samples collected for mowing and hiking ABS will also be analyzed for health and safety using
PCM.

Implications of modification: There are no anticipated negative implications of this modification.

Data Quality Indicator: No Bias

Sections B2.1.2 (Page 27)

Logbook 101369  Pages 4-7

Date(s): 8/21/12

Description of modification: ABS Property Background Form was not used to record soil moisture as the
form has been developed in the past to record information on residential properties. Soil moisture readings were
recorded in the logbook.

Implications of modification: There are no anticipated negative implications of this modification.

Data Quality Indicator: No Bias

Sections B5.1.5 (Page 40)

Logbook 101369 Pages 4-7

Date(s): 8/21/12

Description of modification: Two boxes of air cassette lot number 25518 were set aside from project supply
by Nic Pisciotta (CDM Smith). Lot blank for these air cassettes were previously analyzed and results verified.
Implications of modification: There are no anticipated negative implications of this modification.

Data Quality Indicator: No Bias

Sections Appendix C

Logbook 101369 Pages 4-7

Date(s): 8/21/12

Description of modification: Mowing was done on an area approximately 430 feet by 6 feet between the
driveway into the Flyway and River Run Lane. Four passes were made to cover this area. GPS points were
taken at both ends of the area. The remaining right of way had a steeper terrain and did not appear to be
mowed by DOT.

Implications of modification: There are no anticipated negative implications of this modification.

Data Quality Indicator: No Bias

Page 2 of 2
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FIELD SAMPLE INFORMATION DATA TRANSFER VERIFICATION REPORT

Project/Dataset Description: Libby Asbestos Superfund Site, Operable Unit 2 (OU2), 2012 Post-

Construction Human Health Risk Assessment

SUMMARY OF FINDINGS AND DATA QUALITY IMPLICATIONS

As specified in the Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP) for the
OU2 Post-Construction Activity-Based Sampling Study, a verification of 10% of the field sample data
sheet (FSDS) information was performed for activity-based sampling air samples in basic accordance

with Standard Operating Procedure EPA-LIBBY-11 (revision 0). The two air samples selected for field

sample data verification were the same samples selected for analytical data verification.

One non-critical discrepancy was identified in which the Personnel Task (i.e., hiking, mowing) recorded
on the FSDS form was not entered in the project database. This issue has been resolved by field

personnel and the necessary corrections have been made to the project database.

The Data Verification Coordinator has performed a check for one of the two samples verified to ensure

that any potential issues were identified correctly. No deficiencies were noted.

RECOMMENDATIONS FOR FUTURE VERIFICATION
There is no need to perform future review or verification efforts for this dataset. In addition, there are no
negative data quality implications because the issue discovered during the verification effort was a non-

critical, non-systematic issue and has been resolved.

Data Verifier: Date:
Data Verification Coordinator: Date:
Verification Data Manager*: Date:

*The Verification Data Manager acknowledges that all issues discovered during the verification process
have been resolved and that the following criteria have been met:

--All necessary corrections have been made to the field sample documentation forms utilized in
the verification (FSDS formes, field logbooks, COC forms, etc.).

--The corrected field sample documentation forms have been re-submitted to the appropriate
parties (as specified in the governing project documents).

--All necessary corrections have been made to the project database.



FIELD SAMPLE INFORMATION DATA TRANSFER VERIFICATION REPORT

SAMPLE SELECTION
A verification of sample information was performed for the two air samples that were selected for

analytical verification for this dataset.

DATA TRANSFER VERIFICATION RESULTS
Number of samples verified: 2
Number of samples with data transfer issues identified: 1 (50% of total samples verified)

The type and number of discrepancies are summarized in the table below.

Data Field with Number of
Discrepancy Discrepancies
Personnel Task 1

A subsequent investigation of all samples in this dataset was performed to check for accuracy of the

Personnel Task field. No additional discrepancies were noted.

Do the issues identified appear to be associated with a particular field member or sample dataset?

[ 1Yes [X]No If yes, identify the field member and/or dataset: N/A

Comments: Attachment 1A (Data Summary Table for Air Samples) and Attachment 1B (Sample Pump
Information for Air Samples) contain the details of the verification. Attachment 2 contains the field

documentation forms that were used for this verification effort.



ATTACHMENT 1A. DATA SUMMARY TABLE FOR AIR SAMPLES

) . Field Sample Air . Filter ’ S o .
D_:,/'Vf " | sample ID | Matrix Fleslsel)ea:ta S;r::;le Property ID Lo:;:iok Logbook Sampler Location ID San(ls}:‘;lBS S\Iaenr:‘l’lf PrePostCle [ Sample Type PZ‘:Z:]T?D PersI(;)nnel Personnel Task | Air Type | Volume M‘(\eltreil:\‘:;e Field Comments Diamete P(:'I::irze (\:/::2:; VeNral::; s Comment CorDr:::E)n
Page ar Type r
Personnel Task is null in database; should be
LCW |FA-00002 [Air PA-101171 | 8/21/2012|AD-000593 [101369 |4-5 Tanimoto A |CD|XX-013699 Yes Outdoor NA Field Sample [FA-00003 (87958 Hiking PA-ABS HV Rotometer |Event 1, Actor 1; No VV 25 0.8 CDM Smith N. Ross _[Hiking according to FSDS. 2/12/2013
FA-00014 |Air PA-101177 8/21/2012|AD-000593 [101369 [6 Tanimoto A | CD[XX-013700 Yes Outdoor NA Field Sample [FA-00015 |87958 Mowing PA-ABS HV Rotometer  |Vegetative cover score: 5; Vegetative condition: 25 0.8 CDM Smith N. Ross




ATTACHMENT 1B. SAMPLE PUMP INFORMATION FOR AIR SAMPLES
Sample Start.Date & |Start F.Iow Stop.Date & Stop F.IOW Volume Verifier's Verifier's Correction
DVC - 5% Number Time (L/min) Time (L/min) Interval Company Name Comment Date
LCW FA-00002 8/21/12 9:37 5.53 8/21/12 10:07 5.43 164.4 CDM Smith N. Ross
FA-00014 8/21/12 14:33 5.54 8/21/12 14:50 5.22 91.5 CDM Smith N. Ross




ATTACHMENT 2 — FIELD DOCUMENTATION FORMS



EventID ff - 080012

Address

A

Libby Personal Air Sample
Field Sample Data Sheet

goe _tl gy

VA
;" ’“roperty ID: AD-_dpes fﬁ

v

W

FSDS # PA - 1041171 Vv~

Date __g8/2i/12 '/"/

-+ ak flem

Logbook# /0f369 Pgs_4-% Sampler(sy_ 3 thles A Tenimolo

: Locatlon D

{To assign NEW locations -

AD-

000593

v’

complate location section on XX - 0 /5 ét?c? ~
ol & Location FSDS) _ e N e e A R T T
ample ID hFA" 00001 : FA- 00002 I/)j' 3 FA" 00003 ;[ .

S e

| ABS

N

@

N

N @.

{ Sample Yenue

indoor Qutdbor

Both i

indoor  (iidgd ‘(/Bolh NA ¢

tndoor Both

-NA

ample PrePostClear

Pre Post

Post

G/ e

<GB P Poit

{ #.s GB LB DB. Other____

@,FB LB DB Other

EA- 00003 |

€ FE. LB DB Other_

Blank

NA

NA

ersohngl Infermatjon:

D, ,&‘?‘Zi@

Ta H’f&ne ______

4| Sample Air ‘I‘ype

[ip PAEXC PATWA PaABS

NAW?\ TWA M@

NA PAEXC PATWA FAABYS.

28518

Sample Air Volume Type AKTH ; T ia. : / | I .
if both HV. & LV are coffoctad) @ .. LV HV . .NA LV @ NA . HY :
low Meter Type @ Rotameter DryCal | NA I{fém P /./ DiyCal | NA _Rgfamefs? DryCal '
(For Blanks #2" through “Primip ID t0."Sample Air Stop Flow”

then circle Mll_ j,'a_r *Pump Fault” & enter 0 for “Sariple Total Time”)

wla

Flow Meter ID _ /2 /436~ 2 7

v

_ 868063

Sample Air Start Date

08oi2 v

08/ f1a

Sample Air Start Time

v |
0937 T

armiple Air Start Flow (Lmin)

' 355;3'/*“

Sample Air Stop Date ﬁ','g/éiﬂl?“/ o821/
Sample Air Stop Time ' , oo ”—:jﬁ?
ample Alr Stop Flow (Lfmin) / ip- 1‘38 ﬁ L
| Pump. Fault No ory Yes Ho NA Yes Qlo NA Yes
{ sample Total Time (min), 4
Sample Quantity (L) o
Event |, fckor | V7 | Ewept |, Aetor]
| Sample Field Cornments Mo VV v No vV
Archive? Yes No Yes Mo Yes No

V120120

*Reguired Field

*|_ist company after Sampler(s).if not "CDM Smith”




p—.

4 - '
Event ID /A - 080012 ~ Libby Personal Air Sample FSDS # PA - 1‘0*1‘1’77--/
B Field Samiple Data Sheet ‘
Address __ £DC F/w;m,f : S Date __ 282/ /12 v

\./ \/ 3{21/’;.’_ / :
"’r0perty ID: AD- amzs Logbook# mﬂ_Pgsj:Sié Sampler(s)_$ #almes. F Tapasts V.

“Pafaftem 7 0 R T

| (To assign NEWlacaﬂons X /7 O E—————

complete location section on X Ofg 7 0
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Sample ID | / . - E |

_ . FA- 00014 . FA- 00015 )

| ABS N @ v/ N CD
| Sample Venue Indoor utdoo YBoth NA | indoor Quidoo® Both NA | Indoor ‘O%ioor Both NA
| Sample PrePostClear ‘/ Pre Post _ Pre  Post NA / Pre  Post

Sample Type fB LB DB Other___ |(EP FB LB DB Gfher___ | FS FB/ LB DB Oftier

Sample Parent . | o o

HY Parerit ID = LV Sample ID) | F{] &0@; S ‘/ o _ /

Sample Location ' .y 1A

Desecripfion N[’% NA'
| Personngl Information: o ’ S

NA PA-EXC. PATWA @AAEp|NA PA-EXC PA-TWA @Eﬁ NA—PAEXC PATWA PAABS
NA Lv @’ A &P Hy NA W MY
| NA  ®olameisr /  DryCal | NA @'Tamet DryCal - NAT Rotameter ﬁly(;:a[

(For Blenks 2" through “Pump ID” to *Sample Alr Stop Flow”
i Fiow Meter ID- ZQZé 3é "’{3 then tiycle NA for “Punp Foilt” & enter 0 for “Somple-Total Hime®)

#zrus,o- 20037 | #E®S | ey
| @s/gz/fz__ Y TV | /
08/21/12 /2112
(4507 %W mso | T IEE
£ 927 e | 209 S —a

Yes

Qe NA  Yes No NA Yes No

Sample Total Time {minj

Sample Qu’ani_ity )

Veqetatrye caver Scares {5 gl
'l Sample Field Comments unfuﬁfve coudiin Pﬂﬁf
o VV. /7

- . Archive? Yes No Yes No LM_ |

V1 20 120 *Reguired Field =} ist company after Sampler{s} if nat "CDM Smith” Filter Diameter = 25mm; Pore Size=8y v




TEM CONSISTENCY REVIEW AND DATA TRANSFER VERIFICATION REPORT

Project/Dataset Description: Libby Asbestos Superfund Site, Operable Unit 2 (OU2), Post-

Construction Human Health Risk Assessment

SUMMARY OF FINDINGS AND DATA QUALITY IMPLICATIONS

As specified in the Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP) for the
OU2 Post-Construction Activity-Based Sampling Study, a verification of 10% of the activity-based
sampling (ABS) air sample results analyzed by transmission electron microscopy (TEM) International
Organization for Standardization (ISO) 10312 was performed. This verification effort was based on the
Libby Scribe databases and the final laboratory reports as provided by TechLaw in accordance with
Standard Operating Procedure EPA-LIBBY-09 (revision 2).

One discrepancy was identified in which the target analytical sensitivity (TAS) reported by the
laboratory was incorrect based on the TAS specified in the SAP/QAPP. This has the potential to cause
negative data quality implications if the achieved sensitivity for the analysis did not reach the TAS. For
this analysis, the TAS identified by the laboratory (0.0058 cc) on the benchsheet and recorded in the
electronic data deliverable (EDD) was lower than the required TAS specified in the SAP/QAPP (0.047 cc-
1). Thus, the analysis achieved an even lower analytical sensitivity than was required and no further

action was warranted.

One non-critical issue was identified in which the Analyst Name on the benchsheet was incorrectly

transferred to the EDD.

Both issues have been resolved by the analytical laboratory and the necessary corrections have been

made to the EDDs and loaded to the project database.

The Data Verification Coordinator has performed a check for one of the two the analyses verified to

ensure that any potential issues were identified correctly. No deficiencies were noted.

RECOMMENDATIONS FOR FUTURE REVIEW AND VERIFICATION
There is no need to perform future review or verification efforts for this dataset. In addition, there are no
negative data quality implications because the issues discovered during the verification effort were non-

critical, non-systematic issues and have been resolved.



TEM CONSISTENCY REVIEW AND DATA TRANSFER VERIFICATION REPORT

Data Verifier: Date:
Data Verification Coordinator: Date:
Verification Data Manager*: Date:

*The Verification Data Manager acknowledges that all issues discovered during the verification process

have been resolved and that the following criteria have been met:

All necessary corrections have been made to the laboratory EDD.

The corrected laboratory EDD has been re-submitted by the analytical laboratory to the
appropriate parties (as specified in the governing project documents).

The corrected laboratory EDD has uploaded to the project database.

All necessary corrections have been made to the hand-written laboratory benchsheet.

The corrected hand-written laboratory benchsheet has been re-submitted by the analytical
laboratory to the appropriate parties.



TEM CONSISTENCY REVIEW AND DATA TRANSFER VERIFICATION REPORT

TEM ISO 10312 SELECTION AND CONSISTENCY REVIEW RESULTS

Number of TEM ISO 10312 Number of TEM ISO 10312 Analyses
Analyst, Lab Analyses Selected for Review
Detect | Non-Detect Total Detect Non-Detect Total
R. Pescador 0 9 9 0 1 1
Total 0 9 9 0 1 1
Goal Actual
Selected Total 1 2%
Selected Detects 0 0
Selected Non-Detects 0 2%

*Note: one sample was selected from the mowing scenario and one sample selected from the hiking scenario

Detailed summary of bench sheet consistency review —

Number of analyses reviewed: 2 (100% of total analyses selected)

If not all analyses could be reviewed, provide a brief explanation for why: N/A

Number of analyses with recording issues identified: 0 (0% of total analyses reviewed)

DATA TRANSFER VERIFICATION RESULTS

Number of analyses verified: 2 (100% of total analyses selected)

Number of analyses with data transfer issues identified: 1 (50% of total analyses verified)

Types of data transfer issues identified:
e Incorrect target analytical sensitivity

e Incorrect transfer of Analyst Name from benchsheet to EDD

A subsequent investigation of all samples in this dataset was performed to check for accuracy of the

target analytical sensitivity field. No additional discrepancies were noted.

Do the data transfer issues identified appear to be associated with a particular analyst or laboratory?

[ ]Yes [X]No

Comments: Attachment 1A (Data Summary of Analytical and Result Information) and 1B (Data
Summary of Structure Information) contain the details of the verification findings along with the
corrected data. Attachment 2 contains the laboratory benchsheets that were used for this verification

effort, including the data verifier’s notes, and all corrections received from the laboratory.
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ATTACHMENT 1B. DATA SUMMARY OF STRUCTURE INFORMATION

Grid | Structure ineral ineral EDXA Siructure | Chrysofile Struciure Verifier's Verifier's Correction | DVC-

Samp No ‘ StructurelD |Row Index| Grid | Opening | Type Primary Total | Length | Width | AR | Class Desc | Observation | Identification| ~ Count Low Mag |Comment Company | Name Comment Date 5% ‘
FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_1 1 11 D1 ND Yes Yes CDM Smith N. Ross

FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_2 2 11 D2 ND Yes Yes CDM Smith N. Ross

FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_3 3 11 D3 ND Yes Yes CDM Smith N. Ross

FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_4 4 11 D4 ND Yes Yes CDM Smith N. Ross

FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_5 5 11 D5 ND Yes Yes CDM Smith N. Ross

FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_6 6 11 D6 ND Yes Yes CDM Smith N. Ross

FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_7 7 11 D7 ND Yes Yes CDM Smith N. Ross

FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_8 8 11 D8 ND Yes Yes CDM Smith N. Ross

FA-00002 271200821-0002_Direct_NotQC_TEM-ISO_9 9 11 D9 ND Yes Yes CDM Smith N. Ross

FA-00002 = 271200821-0002_Direct_NotQC_TEM-ISO_10 10 11 D10 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_11 11 11 F1 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_12 12 11 F3 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_13 13 11 F5 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_14 14 11 F7 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_15 15 11 F9 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_16 16 11 H2 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_17 17 11 H4 ND Yes Yes CDM Smith N. Ross

FA-00002 = 271200821-0002_Direct_NotQC_TEM-ISO_18 18 11 H6 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_19 19 11 H8 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_20 20 11 H10 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_21 21 13 E2 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_22 22 13 E4 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_23 23 13 E6 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_24 24 13 E8 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_25 25 13 E10 ND Yes Yes CDM Smith N. Ross

FA-00002 = 271200821-0002_Direct_NotQC_TEM-ISO_26 26 13 F1 ND Yes Yes CDM Smith N. Ross

FA-00002 = 271200821-0002_Direct_NotQC_TEM-ISO_27 27 13 F3 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_28 28 13 F5 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_29 29 13 F7 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_30 30 13 F9 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_31 31 13 G2 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_32 32 13 G4 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_33 33 13 G6 ND Yes Yes CDM Smith N. Ross

FA-00002 = 271200821-0002_Direct_NotQC_TEM-ISO_34 34 13 G8 ND Yes Yes CDM Smith N. Ross

FA-00002 = 271200821-0002_Direct_NotQC_TEM-ISO_35 35 13 G10 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_36 36 13 H1 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_37 37 13 H3 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_38 38 13 H4 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_39 39 13 H6 ND Yes Yes CDM Smith N. Ross

FA-00002 | 271200821-0002_Direct_NotQC_TEM-ISO_40 40 13 H8 ND Yes Yes CDM Smith N. Ross

FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_1 1 T1 D1 ND Yes Yes CDM Smith N. Ross EF
FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_2 2 T1 D2 ND Yes Yes CDM Smith N. Ross EF
FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_3 3 T1 D3 ND Yes Yes CDM Smith N. Ross EF
FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_4 4 T1 D4 ND Yes Yes CDM Smith N. Ross EF
FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_5 5 T1 D5 ND Yes Yes CDM Smith N. Ross EF
FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_6 6 T1 D6 ND Yes Yes CDM Smith N. Ross EF
FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_7 7 T1 D7 ND Yes Yes CDM Smith N. Ross EF
FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_8 8 T1 D8 ND Yes Yes CDM Smith N. Ross EF
FA-00014 271200828-0007_Direct_NotQC_TEM-ISO_9 9 T1 D9 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_10 10 T1 D10 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_11 11 T1 E1l ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_12 12 T1 E2 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_13 13 T1 E3 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_14 14 T1 E4 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_15 15 T1 E5 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_16 16 T1 E6 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_17 17 T1 E7 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_18 18 T1 E8 ND Yes Yes CDM Smith N. Ross EF

OU2_TEM Verification_v2.xlsx
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ATTACHMENT 1B. DATA SUMMARY OF STRUCTURE INFORMATION

Grid | Structure ineral ineral EDXA Siructure | Chrysofile Struciure Verifier's Verifier's Correction | DVC-
Samp No ‘ StructurelD |Row Index| Grid | Opening | Type Primary Total | Length | Width | AR | Class Desc | Observation | Identification| ~ Count Low Mag |Comment Company | Name Comment Date 5% ‘
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_19 19 T1 E9 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_20 20 T1 E10 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_21 21 T1 F1 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_22 22 T1 F2 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_23 23 T1 F3 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_24 24 T1 F4 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_25 25 T1 F5 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_26 26 T1 F6 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_27 27 T1 F7 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_28 28 T1 F8 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_29 29 T1 F9 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_30 30 T1 F10 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_31 31 T3 C1 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_32 32 T3 Cc2 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_33 33 T3 Cc3 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_34 34 T3 C4 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_35 35 T3 C5 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_36 36 T3 C6 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_37 37 T3 Cc7 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_38 38 T3 Cc8 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_39 39 T3 Cc9 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_40 40 T3 C10 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_41 41 T3 D1 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_42 42 T3 D2 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_43 43 T3 D3 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_44 44 T3 D4 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_45 45 T3 D5 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_46 46 T3 D6 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_47 47 T3 D7 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_48 48 T3 D8 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_49 49 T3 D9 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_50 50 T3 D10 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_51 51 T3 E1l ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_52 52 T3 E2 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_53 53 T3 E3 ND Yes Yes CDM Smith N. Ross EF
FA-00014 = 271200828-0007_Direct_NotQC_TEM-ISO_54 54 T3 E4 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_55 55 T3 ES ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_56 56 T3 F4 ND Yes Yes CDM Smith N. Ross EF
FA-00014 | 271200828-0007_Direct_NotQC_TEM-ISO_57 57 T3 F6 ND Yes Yes CDM Smith N. Ross EF
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